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AR?ID HELLSTADIDS. 


4 In the lower portion of the left ulna not only the epbhTs 
and epiphysial cartilage were eictixpated, but in addition % cm. offt 
adjacent part of the diaphysis was resected extraperiosteally. A M? 
was drilled into the ulna diaphysis above the- site of resection and a 
piece of wire (stainless steel) was inserted. In the skiagram made as 
early as 3 days after operation the distance between the lower end of 
the resection and the wire placed higher up in the diaphysis was 6 mm 
After 1 month the distance was 10 mm., and after 1 further montli' 
when the animal was killed, 14 mm. From the lower end of the ulna 
accordingly an increase of 8 mm. had taken place. The newly formed 
part of the ulna was not of the same thickness as the ulna diaphysis, 
having instead the shape of a cone pointing downward (Fig. 4). 

O-lfar opftr£».tion 



Exp. 6. In the lower part of the left ulna the epiphysis md epi- 
physial cartilage as well as 13 mm. of the lower end of the diaphysis 

were extirpated extraperiosteally. A wire was insertedinto the diaphysis 

immediately above the end of the resection. In skiagrams taken as 
early as 3 days after the operation the wire was seen to be situatea 
to 4 mm. above the end of the resection in the diaphysis. After 1 
the lower end of the ulna had increased its length by 1,7 mm., and a 
1 further month by 22 mm. The newly formed portion of the ulna w 
markedly thinner than the ulna diaphysis (Fig. 5). 


Exp. 6. Eesection of the lowermost part of the left idna 
the epiphysis, the epiphysial cartilage and % cm. re- 

of the diihysis (extraperiosteally). V, cm. above the end of 
section a hole was drilled throngh the ulna diaphysis, ? j 
wire (stainless steel) was inserted. By 
it was ascertained that new hone, extendmg into a thm oss 



Aus dem Kriippelanstalt, Halsingborg. 
(Chef: Dr. KUBT STEXPORT.) 


Eilie Modification der IS'icola’sclien Operatioiis- 
iiietliode fiei liafiitiicller Scluiltcrgelenkliixatioii. 

A’on! 

TORSTEN JERRE. 


Die liabituelle Scliultergeleiibluxatioii liat seit langem das 
grosse Interesse der Cliirurgeu imd Ortliopadeu erweclct. Ausser 
durcL. rein operative Tlierapie, die die Behandliing der liabituellen 
Scbultergelenlduxation vollig beberrscbt, liat man aucb vcrsiicbt, 
die Krankbeit durcb ortbopadisclie Bandagen liintanzulialten, 
von solcber Konstruktion, dass diejenige Beweguug im Scliulter- 
gelenk verbindert wd, bei der die Ansrenlcung einzutreffen 
pflegt, also vor allem die Abduktion. Aiisserdem gebt man dar- 
aiif aus, bei der gewobnlicben, vorderen Scbultergelenlduxation 
durcb die Bandage der vorderen Partie des Scbultergelenks 
eine Stiitze zu verscbaffen. Jedocb ist das invalidisierende j\Ioment 
bei solcb einer Bandagenbebandlung iiberaus ausgesprocben, und 
sie diirfte beutzutage vollig verlassen worden sein, vielleicbt mit 
Ausnabme derjenigen Palle, wo lastige Bescbwerden vorliegen 
gleicbzeitig mit strengen Kontraindikationen aucb gegen einen 
verbaltnismassig leicbten operativen Eingriff. 

Yon operativen Metboden ist eine XJnzabl bescbrieben, von 
denen mancbe nur gescliicbtUcbes Interesse besitzen. So bat man 
versucbt, mit den wiederbolten Ausrenkungen durcb so verscbie- 
dene Eingriffe zurecbt zu kommen, Avie Resektion des Caput 
bumeri, Artbrodese im Scbultergelenk, Kapsulorbapliie nacb ver- 
scbiedenen Metboden, Vertiefen der Fossa glenoidalis durcb Auf- 
meisseln. Fixation des Humeruskopfes an das Akromion, den 
Processus coracoideus oder den oberen Rand der Cavitas glenoi- 
dalis mittels Metalldxabt, Fascia lata, der langen Peroneussebne, 
der langen oder der kurzen Sebne des Bizepskopfes, Hebung des 

1 —464287. Acta cliir. Scandinav. Vol. XCV. 
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mite inferieure de I’os, encore que de fa9on moins considerable 
que du cote non opere. Lorsqn’on resequa en outre une partie de 
la moitie distale de la diapliyse cubitale par voie extra-periostee, 
la longueur s’accrut aussi a partir du niveau de la rdsection, biea 
que la partie neoformee du cubitus fut considerablement plus 
mince que le reste de la diapbyse. Ainsi done, la oroissance ea 
longueur des diapbyses pent avoir lieu meme sans cartilage de 
conjugaison. 


References. 

Becker: Deutsobe Zeitsebr. f. Cbir. Vol. 254, 1941, p. 488-541. --- 
Janz, quoted by Becker. — Nove-Josserakd: Lyon cbirurgicd 
Yol. 33 1936, p. 684— 688 . — Policard: Pressernedicaie Vol. JsiydU, 
n. 345—348.^ — Policard; Traite de Cbirurgie ortbopedique (by 
Ombredanne and Mathieo). Masson et Cie, Vol. I, Pans 1937. 
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vorderen Eandes der Eossa glenoidalis inittels Knoclicntrans- 
plantat, Os purum, oder durcli Verliingennigsoporationcn am 
Processus coracoideus, verscliiedcnc Muslceltransplautationcn, Ver- 
naliung des Labrum glenoidalc oder dor Kapsel direkt mit dcm 
vorderen Knockenrande dor Cavitas glenoidalis durch in letztercn 
gebolirte Locker. Ktiker auf allc diese im Sckrifttum vorgesckla- 
genen Operationsmetkoden cinzugekcn, licgt vollig ausserkalb 
des Bakmens fiir diesen Aufsatz. Es sci nur kurz diejenigc Opera- 
tionsmetkode besckrieben, die gewoknlick als kTicoEA’scke Mc- 
tkode bezeicknet wird, sowie Modifikationen dersclbcn. 

Im Jakre 1927 besckrieb HEYjrAXomxscii bei der kabitnellen 
Sckultergelenkluxation cine Operationsmctkodo. die or in zwei 
versckiedenen Modifikationen ausgcarbcitot kattc. Nack der 
ersten vrird die Sekne des langen Bizepslcopfes freipriipariert und 
mdglickst nake an ikrem Ursprung durcktrennt. Darauf wird 
durck die laterale Partie des Humerus ein Kanal gebokrt, in 
der Bicktung von vorn unten nack kinten obcn. Durck diesen 
Kanal vird die abgescknittene Sekne gezogen und an das Akro- 
mion befestigt. Hack der anderen ]\Ietkode wird glcickfalls die 
Sekne des langen Bizepslcopfes freipriipariert. In diesem Falle 
wird jedock die Sekne auf der Hoke des Collum ekirurgicum durck- 
seknitten. Darauf wird durck den Humerusko])f in soldier Woise 
ein Kanal gebokrt, dass die ohore Miwdnng des Kanals in der 
Kake des Ursprungs der Sekne am oberen Bande der Fossa gle- 
noidalis zu liegen kommt. Die jiroximale Partie der Sekne wird 
nun von oben nack unten durck diesen Kanal gefiikrt und wieder 
mit der distalen Partie verniikt. 

Im Jakre 1929 besckrieb Kicola. oknc HEVxrAXOAnTSCir zu 
erwaknen, eine Metkode, die sicli nur in unbedeutenden Einzel- 
keiten von der zweiten HEYMAXOWiTSCii'scken Jlodifikation un- 
tersekeidet. Er freipriipariet glcickfalls die Sekne des langen Bi- 
zepskopfes bis kinauf an ikren Ursprung und durcktrennt sie 
2^/o cm unterkalb des Ligamentum transversum kumeri. (Das 
Ligamentum transversum kumeri erstreekt sick vom Tuber- 
culum majus zum Tuberculum minus und iiberdacht den Sulcus 
intertubercularis.) Darauf wird durck den Humeruskopf ein 
Kanal gebokrt von der Gegend gleick unterkalb des Ligamentum 
transversum kumeri aus und in solcker Bicktung, dass seine obere 
Mundung im Zentrum der Gelenkflacke des Humeruskopfes zu 
liegen kommt. Die proximale Partie der durcktrennten Sekne 
wird nun von oben nack unten durck diesen Kanal gefiikrt und 
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N. 0. ERICSSON, 
therefore, inevitably certain- vreaknesses (Johnstone 


and Hex- 



examinations liave clemonstnW 
the mechanism for the effect of spinal anaesthesia on respiratioa 
and circulation. The earlier opinion that anaesthesia by means 
ot direct influence on the centres in the brain and the medulla 
oblongata was the cause of such disturbances has been disproved. 
Anaesthesia affects the nerves and not the above-mentioned 
centres. It has now been demonstrated that the fall in blood- 
pressure IS caused by vaso-constrictor paralysis through blocking 
of the anterior nerve roots. As long as large areas of the body 
still remain outside the anaesthetic zone, the organism can com- 
pensate the fall of blood pressure by the carotid sinus mechanism. 
The larger the field of the anaesthetic, however, the smaller are 
the possibilities of this compensation (Koster and Kasmax, 
Johnstone and Henderson, Matolscy, Sebrechts, Schuberth, 
TER'ansoN and Watkins, Psacharorulo). 

Respiration is affected only to the degree that the inter-costal 
muscles and the phrenic nerves are included in the anaesthetic.' 
Anaesthesia to Th 1 scarcely affects the oxygen saturation of the 
blood (Schuberth). It is only when the level of the phrenic ner- 
ves is reached that more severe respiratory embarassment occurs. 

The improvements which have thus been effected have had 
the result that spinal anaesthesia has in many hospitals become 
the normal method of inducing anaesthesia in all major opera- 
tions in the abdomen and the lower extremities. 

As an example of this development it can be recorded that of 
the total number of anaesthetics, spinal anaesthesia constituted 
the following percentages: 

1940 1913 

Surgical Clinic of the Caroline Hospital 20 % 40 % 

Surgical Clinic of the Serafimer Hospital approx, the same 

frequency (Gordb) 

Surgical Clinic of the University of Uppsala .... 13 % 14 % 

Surgical Clinic of the University of Lund 8 % 23 /o 

Surgical depts. of Maria Hospital and Sodersjuk- 
huset 12 % 30 A 


The increase in the majority of cases has been at the expense 
of inhalation anaesthesia. 

-Even if modern spinal anaesthesia has meant great improve- 
ments in this field, this circumstance should not hide the fact 
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wieder mit der distalen Paxtie verniilit. Daxauf v?ixd die pxoxi- 
male Paxtie dex Seline gedelint, iind untex Deliming wild sie mit 
Nahten an das Pexiost an dex nntexen Miindung des Kanals be- 
festi^t und zwax urn den Zug an der Nabtstelle zwiscben 
proximalex und distaler Paxtie der Sebne auszuscbalten. 

Diese liier zuletzt bescbriebene Opexationsmetliode wild im 
Scbxifttum mancbmal als HEYSiANOWiTSCH-NicoLA’sclie Opexa- 
tionsmetbode bezeicbnet, gewolinlicb jedocb nnr als NicOLA’scbe 
Metbode. Die Metbode, die grosse Ausbreitung gewonnen bat 
und von Cbixuigen und Ortbopaden fleissig gebraucbt wird, ist 
in xecbt vielaxtiger Weise modifiziert worden. 

So bescbrieb Wahl iin Jabxe 1931 eine Modifxkation. Ex fxei- 
prapariext die Sebne des langen Bizepskopfes, durcbscbneidet sie 
2 — 3 Eingexbxeit untexbalb des Tuberculum majus, vexnabt die 
distale Paxtie dex Sebne mit dem Pexiost im Sulcus intextuber- 
culaxis und bobxt daxauf einen Kanal von der obexen Paxtie des 
Sulcus intertubexculaxis aus duxcb das Tuberculum majus in 
nacb binten-ab warts vexlaufender Bicbtung. Duxcb diesen Kanal 
wild die pxoximale Paxtie der Sebne gezogen, iibex die untere 
Kante geklappt und an der Umgebung befestigt. Wahl betont, 
dass duxcb diese Modifilcation eine breite Eroffnung des Gelenks 
vexmieden wird, welcbe bei der NlcoLA’scben Metbode exfordexlicb 
ist mit der daiaus folgenden Infektionsgefabx. Eexnex ist ex dex 
Ansicbt, dass man bei dex NicoLA’scben Metbode wegen der bei 
der Operation gesetzten Scbadigung des Gelenkknorpels nicbt 
vollig von dex Gefabr einer spater auftxetenden Artbxosis defor- 
mans des Sobultexgelenks abseben kann. Aussexdem betont ex, 
dass- diese Modifikation einen bedeutend kleineren Eingriff dax- 
stellt und tecbniscb viel leicbter ist. 

Im Jabxe 1933 scblug Hobart eine andere Kicbtung des Kanals 
duxcb den Humeruskopf vox. Er bobxt diesen Kanal duxcb die 
laterale Paxtie des Humeruskopfes in solcbex Eicbtung, dass die 
distale Offnung gexade untex dem Ligamentvim txansvexsum bu- 
meri zu liegen kommt und die pxoximale am obexen Ende des 
Sulcus intertubexculaxis. Duxcb diese vexandexte Bicbtung des 
Kanals duxcb den Humeruskopf meint ex einen noxmaleren ana- 
tomiscben Verlauf der Sebne obne scbaxfe ‘Winkel zu erzielen 
sowie Traumatisiexung der Sebne zwiscben Caput bumeri und 
Eossa glenoidalis zu vermeiden. 

Im Jabxe 1933 vexoffentlicbte Egberts eine andere Modifika- 
tion. Er freipxapaxiert gleicbfalls die Sebne des langen Bizepskop- 
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fes, liebt sie aus dem Sulcus inter tub erculaiis bocli uud fubrt 
sie zur Beite. In der oberen Fortsetziiug des Sulcus iutertuber- 
cularis -wixd cine Eiune auEvarts in das Gebiet des Caput humeri 
gemeisselt, so dass der Sulcus intertubercularis nacli oben ver- 
langert uuxd. Die Selme vrii'd darauf -wieder in ilne alte Lage ge- 
bracbt. Das Ligamentum transversmu humeri -(vird zusammeii- 
genaht und mit diesen Nahten auch die Sehne gefasst. 

Im Jahre 1934 erwahnt Nicola aulasslich einer Nachunter- 
suchung wieder seine ]\Iethode. In dieser Beschreibung der Metlio- 
dik gibt er an. dass die Bichtung des Bohrkanals so seiu muss, 
dass die innere Miindung »einen halben bis drei viertel Zoll« 
vom Rande des Gelenkloiorpels des Caput humeri zu liegen 
kommt. 

Im Jahre 1935 betonte Hobart, dass die Operation nach Ni- 
cola nicht immer roll befriedigende Resultate gegeben habe. Er 
beschreibt jetzt ein Yerfahren, bei dem zwei Operationsmethoden 
kombiniert wurden. Zuerst nimmt er die obenerwiihute, von ihm 
selber eingefiihrte Modifikation der NicoLA’schen Methode vor 
und in direktem Anschluss hieran eine Muskelplastik nach Claie- 
mokt-Ehrlich. 

Im Jahre 1935 machte Rupp die Ansicht geltend, dass die Sehne 
des langen Bizepskopfes bei Muskelkontraktiouen des Bizeps auf 
den Humeruskopf drilcke und bei gewissen Bewegungeu die 
Luxation veriu-sache. Um der Kraftwirlaing einen anderen Aus- 
gangspunlrt zu geben, vernaht er die Sehue mit dem Periost im 
Sulcus intertubercularis auf der Hohe der beiden Tuberkeln. 

Im Jahre 1940 beschrieb Janek cine Methode, die von Erejka 
seit 1933 verwendet worden war und der obenerwahnten, von 
Roberts beschriebenen ahnlich ist. ErejiciV priipariert die Sehne 
des langen Bizepskopfes frei. Darauf vertieft er den Sulcus inter- 
tubercularis und verljingert ihn nach oben. In die durch die Auf- 
meisselung erhaltene lange, tiefe Riune legt er die freipraparierte 
vSehne, verkiirzt sie distal voin Sulcus intertubercularis und be- 
festigt sie auch hier an das Periost. Darauf declct er die in die 
Tiefe gelegte Sehne mit den bei der Aufmeisselung des Sulcus 
intertubercularis erhaltenen Nnochenspanen. Als Yorzuge seiner 
Modifikation gegeniiber der Originalmethode Nicola’s hebt 
Erejka folgendes hervor. Das Vertiefen des Sulcus intertuber- 
cularis ist technisch leichter als das Bohren eines Kanals durch 
den Humeruskopf. Die Schadigung des Gelenkknorpels ist ge- 
ringer. Die Gelenkkapsel braucht nicht so breit eroffnet zu wer- 
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den. Die Seline des langen Bizepskopfes wird niokt dm'clifcrexmt. 
Aus diesem Griunde liegt niclit, wie bei der Metbode Nicola’s, 
die Gefalir vor, dass die Sebnennahte versagen und die proximale 
Partie der Sebne aus dem Kauai durcb den Hunieruskopf beraus- 
gleitet, 

Im Jabre 19il veroffentlicbte Ahlueho eine Metbode, die, 
wie er angibt, Kjell Berojian iiu Jabre 1934 zu verweiideu be- 
gonnen batte. Die Sebne des langen Bizepskopfes wkd freiprapa- 
riert und gleicb unterbalb des Tuberculum majus durcbtrennt. 
Die distale Partie der Sebne wird im Sulcus intertubercularis 
unter einem aufgemeisselten Knocbenlappen befestigt. Die proxi- 
male Partie wird medial vom Tuberculum minus gefiibrt und bier 
unter einem Knocbenlappen befestigt, der im Tuberculum minus 
aufgemeisselt worden ist. Ahlberg betonnt, dass die Opera- 
tionsmetbode Nicola’s einen ernsten Eingriff darstellt, breite 
Eroffnung des Gelenks erfordert und den Gelenkknorpel nicbt 
intakt lasst, wesbalb er die Kjell BEROMAN’scbe Modifikation 
als einen scbonenderen Eingriff ansiebt. Die der NicoLA’scben 
Operationsmetbode anbaftende Scbwacbe, dass die Sebne durcb- 
trennt wird, ist bei dieser Metbodik vermindert, indem die Sebne 
unter aufgemeisselten Knocbenlappen fixiert vrird. 

Im Jabre 1945 erwabnt Camitz eine -weitere Modifikation. Die 
Sebne des langen Bizepskopfes wird freiprapariert. blit einem 
Meissel wird eine Rinne erzeugt »an die Basis der Tuberculum 
minus und unter demselben, so gross, dass die Bizepssebne in 
die in dieser Weise entstandene Rinne gebracbt iverden kann. 
Die Sebne wird daselbst teils mittels Katgut, teils mit ein — zwei 
Seidensuturen fixiert«. In einer Ausspracbe im Scbwediscben 
cbiruigiscben Verein im Jabre 1942 erwabnt Caottz, dass er 
eine Metbode verwendet, »die ganz einfacb darin bestebt, dass^die 
lange Sebne des Bizeps nacb Ereilegung des Gelenks vollig gelost 
wird bis binauf zu ibrem Ursprung an der Tuberositas supragle- 
noidalis scapulae und so weit nacb abwarts, dass man die Sebne 
liber das Tuberculum majus zieben und bier in einer Rinne an 
und unter dem Tuberculum fixieren kanu«. 

Im Jabre 1943 begann Stenport in dem Kriippelanstalt in 
Halsingborg bei vorderen babituellen Scbultergelenkluxationen 
folgende Metbode zu verwenden. Atbernarkose. Der Arm wird in 
90-gradiger Abduktion auf einen Armtiscb gebracbt. Unter der 
Scbulter ein Heines Kissen. Der Hautscbnitt erstreckt sicb vom 
Akromioklavikulargelenk aus am Oberann den vorderen Rand 
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Krankcnliatis 

Jalir 

Operiert 
unter der 
Bubrik Susp. 
Append, ac. 

Ap])ciidektoi 

Lymplia- 
denitis 
incsent. nc. 

licrt. unter 

Enteritis 
Colitis 
Typlilitis 
E))iploit. 
ae. u. a. 

Icr llnbrik: 

Ileitis 

terniinnlis 

1 

Uppsala 

1943 

SS 


_ 

’ 

1944 

90 

2 

— 

; 

Hiilsingborg 

1943 

147 

— 

— 

I 

1944 

173 

— 

2 

— 

Lund 

1943 

135 

— 

1 

O 


1944 

IGl 

— 

1 

3 

Boras 

1943 

37 

— 

o 

... — 


1944 

40 




1 I 

Lidkoping 

1943 

.52 

1.5 

2 




1944 

49 

18 

1 

, - 

Viinersborg 

1943 

3.5 

40 

— — 

. 


1944 

37 

51 


1 

jMaricstad 

1943 

19 

1.5 


Ostersund 

1944 

15 

r, 

- 

4 

1943 

37 

t)S 


1 




1944 

61 

95 



Jonkoping 

1943 

58 

34 

34 

i 


1944 

GS 

32 

3 

i 

Linkoping 

1943 

25 

29 

07 

1 


1944 

31 

39 

40 


Simdsvall 

1943 

G8 

50 



1944 

8 

57 



Falkoping 

1943 

21 

34 

8 

1 


1944 

30 



O 

Uddcvalla 

1943 

85 



“ 



1944 

37 

30 



Sahlgrenska I . . . 

1943 

1 

19 

o 

1 


1944 

— 

15 

— 

2 


Bauclierkrankungen dem Ivranklioitsbild Eugnindcgclegt warden 
sollen, das als akute Appendicitis fclderhaft gedeutet oder ver- 
mutet "wird. Es ersclieint mir deslialb sebr wdnsclienswcrfc, in 
nnseren Krankenliausern zu eiuer wenn nioglich einbcitlicbercn 
Beurteilung dieser Ealle zu kommen, und dicse in don Jabresbe- 
xichten embeithclier zusammenzustcllen. Ware cs niebt geeignet, 
und 2st mebt die Zeit gekomiuen fiir einen offentlicben Meinungs- 
austauseb zwiscben den Reprasentanten der verscbiedencii An- 
sebauungen: Cbnurgen init einem lioben und Cliirurgen init 
einem medrigen Prozentsatz falscb diagnostizierter akuter Appen- 
icitisfalle, zwiscben denen die alle diese Eiille unter der Diagnose 
busp. app ac^angeben, und denen, die in den Jabresbericliten 
den grossten Teil der Ealle unter andoren Diagnosen anfiilu-en. 
are es nicht geeignet, diese Erage als Yortrags- und Diskussions- 
23 i6i287. Acta chir. Scandinav. Vol. XGV 
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des Deltoideus entlang etwa 10 cm weit ab warts. Die in der Spalte 
zwischen dem vorderen Eande des Deltoideus und dem Pectoralis 
major verlanfende Vena cepbalica wird aufgesuclit. Der Deltoi- 
deus wil’d stumpf lateralwfirts verlagert, der Pectoralis major und 
die Vena ceplialica medialwarts. Durcb Rotationsbewegungen 
des Oberarmes wird der Sulcus intertubercularis aufgesucbt. 
Das den Sulcus intertubercularis deckende Ligamentum trans- 
versum humeri wird durchtrennt, wobei man die Seline des 
langen Bizepskopfes zu Gesiclit bekommt. Diese wird hocli in 
das Schultergelenk liinauf freipriipariert, wobei die Gelenkkapsel 
durchtrennt werden muss. Darauf wird der Arm etwas auswarts 
rotiert, so dass das Tuberculum minus und das medial von die- 
seni gelegene Gebiet sich im Operationsfelde bieten. Die am Tuber- 
culum minus und dem obersten Teil der Crista tuberculi minoris 
ansetzende Partie der Sehne des Musculus subscapularis wird an 
ihrem Ansatz durchsclmitten. (Der Musculus subscapularis setzt 
ausserdem mit anderen Sehnenzugen direkt an der Gelenldcapsel 
an.) Mit dem Meissel wird gleich medial von (vor) dem Tuber- 
culiim minus eiue Riime augelegt. Die Sehne des langen Bizeps- 
kopfes wird vom Sulcus intertubercularis iiber das Tuberculum 
minus geschoben und in diese neu hergestellte Rinne medial 
von (vor) dem Tuberculum minus gelegt, wo sie mit Seiden- und 
Katgutnahten an die Knochenwande befestigt wu’d (bei den 
letzten Operationen wurden die beim Ausmeissebi der Rinne 
erhaltenen Kuochenspane iiber die Sehne gelegt, um der Rinne 
sozusagen ein Dach zu geben). Die friiher durchtrennte Sehne des 
Musculus subscapularis wird darauf wieder an das Pexiost des 
Tuberculum minus genaht. Der vordere Rand des Deltoideus 
und der Pectoralis major werden einander wieder genahert und 
mit zwei — drei Katgutnahten aneinandergenaht. Die Haut ivird 
darauf mit Seide oder Leinenfaden A’-ernaht. Der Arm wird sofort 
in 90-gradiger Abduktion und etwa 30° Amr der Frontalebene iu 
eine metallene Abduktionsschiene gelegt. Der Kranke darf nach 
etwa zAvei Tagen das Bett Amrlassen. Die Abduktionsschiene wird 
14: Tage lang beibehalten (friiher behielt man sie langer), worauf 
man den Patienten unmittelbar mit alctKen Bewegungen begm- 
nen lasst, spater eAdl. durch passme Bewegungen, Massage und 
Warmebehandlung A’-ervollstandigt. 

Die Methode Nicola’s und ihre Modifikatiouen riohten sich nicht 
gegen eine gewisse, pathologisch-anatomische Dnterlage, sondern g^eu 
nur darauf aus, den Humeruskopf an die Possa glenoidalis anzubinden. 
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bine modifikation bee nicola’schen operationsmethobe. 7" 

Dass jedooi. bei der babituellen Scbultcrgelcukluxation eiiie spezifisclie 
patbologiscb-auatomiscbe Uiiterlage vorliegt, die sick vou der patbolo- 
gisch.-aaatomisclieu Unterlage bei der gewolmlicliea traumatiscben 
Schultergeienkluxation -unterscbeidet, ist dutch mebiere Beobach- 
tungeu wahrscheinlich gemacht worden. So trifft die erste Ausrenkung 
bei eiuer habituelleu Schultergelenkluxatioii zumeist jiuigere Personeu, 
Avahrend die traumatische Sohultergelenkluxatioii gewbhulich bei 
Menschen in mittlerem oder hoherem Alter vorkommt, Bei der Imbi- 
tuellen Schultergeienkluxation kommt selten gleichzeitig eine Supra- 
spinatusruptur oder ein Bruch des Tuberculuni majus vor, Aras bei der 
tranmatiscben Schultergeienkluxation bedeutend haufiger passiert. 
Verschiedene Autoren haben diese und noch inehrere andere XJnter- 
schiede zAvischen habitueller und traumatischer Schultergeienkluxation 
hervorgehoben. Man hat sich hierbei vorgestellt, dass der Grund, wes- 
halb eine anscheinend geAVohnliche, traumatische Schultergeienk- 
luxation in eine habituelle ubcrgeht, durch konstitutionelle Veran- 
lagung, primare Deformitat des Humeruskopfes, Ruptur der Supra- 
spinatussehne mit daraus folgender Herabsetzung der Stabilitat des 
Gelenks, kongenitale Pradisposition bediugt sei, Bankart betont im 
Jalrre 1938 als seine Ansicht, dass die habituelle und die traumatische 
Schultergeienkluxation zAvei ganz verschiedene Krankheiten darstel- 
len, jede mit ihrer ganz besonderen pathologisch-anatomischen Unter- 
lage. Nach Bankart ist die traumatische Schultergeienkluxation durch 
hbermassige Abduktion verursacht. Die obere Partie des Humerus 
stemmt sich dann gegen das Akromion an, und der Gelenkkopf AAird 
Tiber den unteren Rand der Possa glenoidalis aus dem Gelenk heraus- 
gehobeu, indem er hier einen Kapselriss erzeugt. Dieser Riss in der 
Kapsel selbst heilt jedoch leicht, und .deshalb geht eine traumatische 
Schultergeienkluxation niemals in eine habituelle Porm uber. Die vor- 
dere habituelle Schultergeienkluxation dagegen Avird dirrch ein von 
hinten nach vorn gerichtetes Trauma gegen. das Schultergelenk erzeugt, 
entweder ein direktes Trauma gegen das Schultergelenk oder ein in 
dieser Richtung Avirkendes Trauma, das sich in der Langsrichtung des 
Humerus fortpflanzt, z. B. ein Fall hiniiber auf den etAvas nach aus- 
sen und hinten gerichteten Ellbogen. Durch soldi ein Trauma presst 
sich der Humeruskopf Amm aus dem Gelenk heraus zAAuschen dem 
Knochenrand der Cavitas glenoidalis und dem Labriim glenoidale, das 
von seinem Knochenansatz an der Cavitas glenoidalis losgerissen Avird. 
Die Heilungstendeuz ZAvischen dem aus Kuorpel bestehendeu Labrum 
glenoidale nnd dem Knochenrand der Cavitas glenoidalis ist selir schlecht 
und dies ist der Grund dafur, dass die Luxation habituell Avird. Ban- 
kart hat bei 27 aufeinanderfolgenden Fallen bei der Operation diese 
Verletzung nachweisen kbnnen. Audi Hybbinette hat bei samtlichen 
Fallen die er nach seiner eigenen intraartilodaren Operationsniethode 
opmerte, ungefahr die gleicheu Verletznngen der Kapsel und des 
Labrum glenoidale gefunden. Bost und Inman haben 10 Falle nnd 
Watson-Jones, 34 Falle nach der BANKART’schen Gperationsmethode 
operiert und haben in samtlichen Fallen die Ansicht Bankart’s besta- 
tigen kbnnen. Met'ers hat eine Operationsserie von 31 nach Bankart 
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disturbances due to pressure upon tlie sjnnpatbetic cords. There 
are, however, many indications that .botli mechanisms frequently 
concur. Besides, mixed cases are generally more common than 
cases presenting vascular symptoms alone. 


The Importance of the Costotransverse Process 
of the Seventh Cervical Tertehra. 

Judging by the data available the transverse process of tlie 
seventh cervical vertebra is an anatomic .detail the importance 
of which has so far received scant attentioji in connection with 
the scalenus anticus syndrome. As is well known, suspect cases 
of scalenus anticus s 3 mdrome are roentgen ologically examined 
to ascertain whether a cervical rib is present, and frequently 
there is roentgen evidence of a comparatively large costotrans- 
verse process of the seventh cervical vertebra. In reality, all 
possibilities may occur ranging from processes being either short, 
long or bulky to frank cervical ribs of varying length. It is to 
some extent a matter of taste whether tlie terms long jDrocess 
01 cervical rib are applied to this formation. In my cases I label 
with the term cervical ribs only those articulating witli the 
transverse processes. A normal costotransverse process of the 
seventh cervical vertebra is shorter than a normal transverse 
process of the first thoracic vertebra. Literature, however, does 
not contain any data^ either on the variations in length of the 
process or its usual size. Fig. 1 illustrates tlie seventh cervical 
vertebra together with its transverse process. The anienor costal 
process and the posterior transverse process are plainly recogniz- 
able m this picture. Both processes are fused together forming 
a costotransverse process whose anterior part is thus formed by 
the rudimentary rib. In examining some hundred skeletons at 
the Institute of Anatomy of Upsala, I found that the transverse 
process vanes very little in size whereas the costal process may 
present a variety of appearances. They may be classed into two 

n ypes, viz, t^ie 1, presenting a costal process projecting 
to a lesser degree (fig 1), and type 2, presenting a costal proces^ 

a transitional stage between the latter and a frank cervical rik 

forms 

roentP-Pii If the transverse process is measured in the 

roentgenogram the length of the anterior costal part of the 
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Oder eiuor Modifilcation dieser Methodc operierten Fallen veroffentliclit. 
In samtliclien Fallen lag cine Abreissuug des Labrum glenoidale oder 
der Kapsel von der Cavitas glenoidalis vor. AVatsox-Jones eiwalmt 
jedocli, dass es zuni Entdecken der Verletzung notwendig ist, den Pro- 
cessus coracoideus zu durcbtrennen, die Sebne des Musculus subsca- 
pularis zu durclitrennen und von der Gelenkkapsel freizupraparieren, 
die Gelenkkapsel zu eroffuen und das Caput humeri durch Zug am Arme 
durch einen Assistenten dazu zu bringen, sick aus Fossa glenoidalis 
herauszulieben. Andrerseits haben Odgers und Hark nur bei 3 von 12 
Operationen diese A^erletzung am Labrum glenoidale nachveisen kbn- 
nen. Magxussox halt diese Verletzung fiir bedeutungslos \uid hat sie 
nur bei einigen menigen Operationen finden kounen. Ob diese A^'er- 
letzung des Labrum glenoidale nur bei gewissen Fallen von vorderer 
habitueller Schultergeleukluxation vorkommt, oder ob sie 'wirklich, 
wie AVatsox-Joxes cs ausdriickt, den essentiellen anatomisclien 
Defekt darstellt, ist bei A^erwendung der NicoLA’schen Operations- 
methode und deren Modifikationen jedoch bedeutungslos, da diese 
sich, vrie oben erwahnt, nicht gegen einen gewissen anatomischen Defekt 
richten, sondern nur darauf ausgehen, den Humcruskopf an die Cavitas 
glenoidalis anzubinden. 

jVlit der iin obigen beschriebenen Modifilvation der Nicola ’sclien 
Metbode sind in deni Kxiippelanstalt in Hiilsingborg seit dem 
Jabre 1943 9 Falle von vorderer babitueller ScbultergelenMuxa- 
tion operierfc irorden, iiber die im nacbstehenden nliher bericbtet 
iverden soli. 

1. Aufnabmenr. 30976. S. T., mannl. 1913 geboren. Ladengehilfe. 
Im Jabre 1940 fiel Patient beim Gymnastikmacben nnd zwar auf den 
recbten Ellbogen, wobei die rechte Schulter ausgerenkt wurde. Seither 
etwa 10 Luxationen gebabt. 

Befund am 5. 2. 43: Normale Beweglicbkeit. Iveine Muskelatrophie. 
Bontgen: Deformansstachel am unteren Eande der Cavitas glenoidalis. 
Im librigen nicbts Anonnales. (Sowohl bei diesem Falle als auch bei 
den folgenden ist nur eine routinemassige Eontgenaufnabme gemacbt 
worden. Aufnabmen in den verscbiedenen Rotationspbasen sind also 
nicht gemacbt worden. Aucb wurde keine Arthrographie vorgenom- 
men.) 

Op. am 6. 2. 43 (Stexport). Am 2. 3. entlassen. Damals subjektiv 
und objektiv bescbwerdefrei, mit Ausnahme einer geivissen Steifigkeit 
im recbten Scbultergelenk. Bei Nachuntersucbung am 14. 9. 43: A’’olle 
Beweglichkeit, seit der Operation keine Luxation. 

Nachnntersncbung durcb Fragebogen im Marz 1946: (Da die Patieu- 
ten des Kruppelanstalts wegen des verbaltnismassig grossen Aufnahme- 
gebiets oft recbt weit von der Anstalt ansassig sind, ist die Nacbunter- 
sucbung dieser Patienten zumeist nur mittels Fragebogens vorgenom- 
men worden.) Keine Rilckfalle. Beweglichkeit normal. Keine Schmer- 
zen, Nahm 6 AVochen nach der Operation seine Arbeit als Ladengehilfe 
auf. Kann jetzt seine Arbeit ebenso gut leisten wie vor der ersten 
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ig, 1. The cervical vertebrae and the first thoracic vertebra. (Prom the Institute 

of Anatomy of Upsala.) 



Pig. 2. Examples of variations of the seventh cervical vertebra. (Prom Spalteholz’ 

Handatlas 1939.) 

process is obtained. To determine this length I measure the dis- 
tance between the lateral edge of the articular process of the 
vertebra, which is clearly recognizable in the roentgenogram, 
and the tip of the process at right angles to the cervical axis 
of the body of the vertebra. For comparison the seventh cervical 
vertebra and the first thoracic vertebra are measured in like 
manner (fig. 3). By expressing these lengths in terms of milli- 
meter and multiplying them by 100 an index-number is obtained 
indicating the relative length of the transverse process of the 



EINE MODIPIKATION DER NIGOLA’SCHEN OPERATIONSMETHODE. 9 

Liixation. Hat im Jakce 1945 uubeMiideit an Scliantnrneu teilgenom- 

men. , , _ . 

2. Aufiiahmeiir. 34263. E. A., mannl. 1921 geboren. Ladenvor- 

steher. Hie reobte Scbulter 6 mal luxiert, das erstemal vor einem 
JqjIixg 

Befund am 8. 2. 44; Recbte Scbulter ob^elctiv o. B, Eontgen: Nicbts 
Anoxmales. 

Op. am 9. 2. 44 (Stenport). Am 14. 2. mit Abduktionsscbiene eiit- 
lassen, die er nocb einige Zeit tragen sollte. Nacbimtersucbung am 6. 3. 
44: Symptomfrei. 

Hachuntersucbung mittels Eragebogens im Marz 1946: Keine Eiick- 
falle. Beweglicbkeit normal, Heine Schmerzen, Nakm seine Arbeit 
als Ladenvorsteker 37 Tage nacb der Operation anf. Kann seine Arbeit 
jetzt ebenso gut leisten wie vor der ersten Luxation. 

3. Aufuabmenr. 34589. H. E,, mannl. 1921 geboren. Norwegiscber 
Eliicbtling. In den letzten vier Jabren 7 — 8 Mal Luxation des rechten 
Armes. 

Befund am 7. 3. 44: Bewegungen frei, aucb im iibrigen nicbts Anor- 
males. Eontgen: Nickts Anormales. 

Op. am 8. 3. 44 (Sterport). Am 31. 3. vrnrde die Abduktionsscliiene 
entfernt. Konnte den Arm sofort reckt gut bewegen, entlassen. War bei 
der Nackuntersuckung leider nickt anffindbar. 

4. Aufnakmeni. 34978. I. S,, weibl. 1917 geboren. Dienstmadcken. 
Die reckte Sckulter vor neun Jakren zum erstenmale ausgerenkt. Seit- 
dem mindestens 25 Luxationen. 

Befund am 20. 4. 44: Grobe Krepitationen in beiden. Scknltergelenken, 
besonders reckts. Voile Beweglickkeit. Heine Muskelatropkie. Eont- 
gen: Hickts ‘Anormales. 

Op. am 22. 4. 44 (Stenport). Am 6. 5. mit Abduktionsscbiene ent- 
lassen, Am. 1. 6. Abduktionsscbiene abgelegt. Am 13. 6. Beweglickkeit 
fast normal. Nackuntersnckung durck Eragebogen im Marz 1946: Hie 
Eltern der Patientin teilen mit, dass sie am 2. 2. 46 an Homplikationen 
uack einer Entbindung gestorben ist. Die Eltern geben jedock an, dass 
die Patientin nickt an Sckmerzen gelitten babe, dass sie keine Eiick- 
faUe gekabt babe, dass die Beweglickkeit normal geworden sei, dass sie 
drei Monate nack der Operation ikre Arbeit als Dienstmadcken wieder 
aufgenommen babe und ikre Arbeit ebenso gut babe besorgen konnen 
wie vor der ersten Luxation. 

5. Aufnakmenr. 36365. K. E., weibl. 1899 geboren. Heine Arbeit 
•ausserkalb des Hauses, Luxierte das reckte Sckultergelenk vor zekn 

Jakren. Seitker sekr viele Luxationen, letzten Sommer mindestens 
10 mal. 

Befund am 24. 10, 44; Nickts Anormales. Eontgen; Nickts Anormales, 

Op. am 26. 10. 44 (Stenport). Am 4. 11 entlassen, wobei die Abduk- 
tionssckiene entfernt wurde. 

du^ck Eragebogen im Marz 1946: Keine Eiick- 
lalle. Beweglickkeit normal. Manckmal nnbedentende Sckmerzen im 
reokten Sckultergelenk. Kann die Hauskaltsaxbeit ebenso gnt besorgen 
■wie vor der ersten Luxation. 
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2, ag tlie first-stage Oi)erati6n, and resec- 

ting the seat of tlie iuixiom- at a subsequent laparotomy. Here it 
is a question of two complete laparotomies with a comparatively 
short interval, and it can thus be argued whether these are less 
detrimental to the patient than a single major procedure. 
However, the use of one of these multiple-stage operations 
should sometimes be contemplated when dealing 'with instances of 
acute, marked ileus, a condition that, whilst rather infrequently 
associated with caecal cancer, yet has a decidedly unfavourable 
influence on the prognosis in cases where primary resection is 
adopted. 

With primary resection in other farts of the colon (i. e. with the 
exception of the caecum and ascending colon), there is, as is shown 


by the previous statement, very serious danger of kahage resulting 
in peritonitis, which admittedly can be restricted, but by no means 
wholly eliminated, by maldng a temporary colonic fistula proximal 
to the site of resection. The same can be said of chemotherapy 
and of measures aiming at maintaining after the resection a fluid 
consistency of the bowel contents. The danger of peritonitis 
associated with inimary colonic resection is also stressed in the 


literature. Thus, von Haberer regards leakage vnth peritonitis 
as the principal risk of primary resection. Further, in the 
majority of statistical surveys peritonitis is the most frequent 
cause of death after colonic resection. For example, Zinninger 
(1943) states that one-half of the fatalities are due to peritonitis. 
Allen (1943) found 41 fatalities caused by peritonitis anion<^ 86 
deaths; Rankin 14 out of 26, and ]\lAyo-SiMPsoN 21 out of 33. 
In a more comprehensive series reviewed by Oohsner-De Bakey 
(1939), out of 412 fatalities 41.7 per cent resulted from peritonitis. 

In consequence of this appreciable danger associated with 
primary resection of the colon, the Bhch-Mihulicz mulliph-siage 
procedure s introduced, in which the resection and the restora- 
tion of the passage are carried out cxtraperitoneally. It is es- 
tablished beyond doubt that the risks of colonic resection are 
reduced by this procedure. Thus, Mikulicz was able, under 
the conditions prevailing at the time of his report on the method, 
0 lower the mortality from 43 to 13 per centdn a selected series 
(comprising no cases with ileus; he advised against operation 
at the Stage of intestinal obstruction). — The fact that the pro- 

acw'" is to some extent a dis- 

advantage, though not a material one. The crushing of the spur 
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6. Aufuahmenr. 36770. I. M., weihl 1917 geboren. Dienstmadcbeii. 
Das recbte Scbultergeleuk mindestens 5 mal ausgerenkt. 

Befund am 4. 11, 44: In der recliteu Scbultergeleuliregion objektiv 
nicbts zu. finden. Rontgeu: Niclits Anormales. 

Op. am 4. 11. 44 (Stenpoet). Am 14. 11. mit Abduktionsscbiene eut- 
lasseu. 

Naclmntersuchuug in dem Kriippelanstalt in Halsingborg im Marz 
1946: Keine Kncbfalle. Normale Beweglicbkeit. Hin uud wieder 
einmal nacb Anstrengnngen unbedeutende Schmerzen im recbteii 
Scbultergeleuk. Nabm 35 Tage nacb der Operation ibre Arbeit als 
Dienstmadcben Avieder auf. Besorgt nun ibre Arbeit als Dienstmadcben 
ebenso gut ^rie vor der ersten Luxation. 

7. Aufnabmenr. 37800. G. J., mannl. 1907 geboren. Holzbofarbeiter, 
Kecbte Scbulter im Februar 1944 zum erstenmale ausgerenkt. Seitdem 
weitere 3 mal, jedesmal bei immer geringerer Gewaltwirkung. 

Befund am 27. 2. 45: Beweglicbkeit des recbten Sobultergelenks 
etwas beschiankt, besonders bei Abduktion. Keine Muskelatropbie. 

Op. am 28. 2. 45 (Stenpoet). Am 27. 3. entlassen, batte damals fast 
normale Beweglicbkeit. 

Nacbuntersncbuug dnrcb Fragebogeu im Miirz 1946: Keine Ruck- 
falle. Beweglicbkeit )>uicbt gauz so gut, wie in der gesunden Scbulter*. 
Mancbmal unbedeutende Schmerzen. Kabm 47 Tage nacb der Opera- 
tion seine Arbeit als Holzbofarbeiter wieder auf. Kann Jetzt jede belie- 
bige Arbeit verricbten, »wenn sie nur 3iicbt zu scbu’er ist«. 

8. Aufuahmenr. 40371 . S. W., maiml. 1917 geboren. Sergeant. Dnrcb 
Sturz von einer Kobe zog Patient sicb am 27. 10. 44 eine linksseitige 
Scbultergelenkluxatiou zn. Seitber Aviederbolte Luxationen auf die 
geringste Veranlassung bin, miudestens einige 20. 

Befund am IS. 1 . 46: Normale Be^regliobkeit. Keine Muskelatropbie. 

Op. am 19. 1. 46 (Stenport). Am 4. 2. entlassen, -wobei die Abduk- 
tionsscbiene entfernt 'wurde. Am 18. 2. svmtomfrei. 

Nacbnntersucbuug dnrcb Fragebogeu im Marz 1946: Keine Riiokfalle, 
Beweglicbkeit »nocb nicbt vollig normal*. Keine Schmerzen. Kabm 
32 Tage nacb der Operation seine Arbeit als Sergeant ■wieder auf, 
Meint seine Arbeit nocb nicbt ebenso gut verricbten zu konnen wie vor 
der ersten Luxation. 

9. Aufnabmenr. 41029. A. S., mannl. 1921 geboren. Bautiscbler. 
Erste Luxation am 17. 6. 45 dnrcb Sturz von einer Kobe. Seitber einige 

15 Luxationen. _ i i • 

Befund am 16. 4. 46: Normale Beweglicbkeit. Keine Muskelatropbie. 
Rontgen: Nicbts Anormales. 

Op. am 17. 4. 46 (Jerre). Am 26. 4. mit Abduktionsscbiene ent- 
lassen. Am 2. 5. wurde die Abduktionsscbiene entfernt. Hatte scbon 
damals recbt gute Beweglicbkeit. Am 9. 5. subjektiv vollig 
frei. Fast normale Beweglicbkeit, es feblen nur 15° an volier Abduk- 
tion und 15° an volier Elevation nacb vorn. Am 16. 5. subjektiv vollig 
bescbwerdefrei. Normale Beweglicbkeit. Hat als Bautiscbler scbwere 
Arbeit. Soli sicb desbalb weitere 2 Wocben erbolen. 
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Table No. 3. 


1 

Case 

No. 

Gen- 

eral 

sj-mp- 

toms 

Diarrh. 

Abdora. 

pain 

Abdom. 

swell- 

ing 

Haema- 

turia 

Urinary 

urgency 

Tumonr 

Time lost 

Wrong 
diag- 
nosis 
No. of 
times 

1 







1 

2 







0-1-8 nios. 

1 

2 



1 











2 

2 mos. 


3 

1 







2 







3 mos. 


4 

1 













2 

0? -f 10 mos. 

4 

5 






2 



1 






0 -f 21 days 

3 

6 

1 

2 













c. 7 -f 28 days 

2 

/ 







1 







2 

4 mos. 


8 


2 





1 








4 mos. + 14 days 

2 

9 















2 mos. 

1 

10 

1 





2 









6 mos. ■+• 7 days 

1 

il 

1 













2 

7 mos. 


12 



1 











2 

2 mos. 


13 









1 

2 





0 

j 

14 

1 









2 




2 

4 mos. 


15 

1 











2 



3 mos. 

i 

16 


2 











1 


1-1-4 mos. 1 

1 

17 







1 



2 





? -f 9 mos. 

1 

18 

1 







2 







1 mo. ! 



si 

8 

2 


2 

4 

3 

2 

3 

1 

1 

6 

Average 4 mos. 

16 


quite recently presented by B. S. Abeshouse & T. Weinberg 
that the haemorriiage and necroses occurring inside the tumour 
would play a part in the rise of the fever. (Why not?) The tu- 
mour was observed at home in 9 patients and in 8 was discovered 
on admission into hospital. In Ho. 5, who had at home suffered 
from haematuria, pain and fever, the tumour was diagnosed only 
three weeks after admission in connection wdth a severe attack 
of pain (caused by intratumoural haemorrhage?). The “portion 
of a vein noted by the patient’s mother was most probably a 
blood clot having formed in the urether. It does not appear from 
the macroscopic description of the specimen whether the tumour 
extended as far as the renal pelvis. If this was the case w^'e may 
aie here a detached portion of the tumour as found in each 
0 • Quensel s and T. G-. Hystrom’s series in one case. The clas- 

sical triad: Haematuria, pain and a palpable tumour, so common 
in connection wdth other types of renal tumours, occurs in two 
cases only (Hos. 14 and 17). 

In Table 3 the first symptoms observed at home are marked 1 
u e those leading to diagnosis through medical examination or 
mission to hospital are marked 2. For the sake of convenience 
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Es sind im ganzen neun Ealle nacli der im obigen bescbriebenen 
Metbode operiext woxdeD. Von ibnen wax ein Eall nicbt auffind- 
bax. Bin Eall ist an einex intexlmxxejiten Eikxankung gestoiben, 
wax abex vox dem Todesfalle vollig wiedexbexgestellt und be- 
scbwexdefxei. Die Beobacbtungszeit ist fiir zwei Ealle sebr kurz, 
im iibxigen abex liegt sie zwiscben reicblicb einem Jabx und xeicb- 
licb diei Jabxen. E-iickfalle sind nicbt voxgekommen. Der Eran- 
kenbausaufentbalt und die Dauer der Arbeitsunfabigkeit nacb der 
Operation waxen kurz, im Vergleicb zu dem, was bei den meisten 
andexen Opexationsmetboden bei babitueller Scbultergelenk- 
luxation der Eall zu sein pflegt. Eortdauernde Bescbwerden feblen 
oder sind dock ubexaus gering. 

Durcb die vexwendeten Modifikationen der ETicoLA’scben 
Opexationsmetbode bat man gewisse Vorzuge gewonnen, die sicb 
folgendermassen zusammenfassen lassen: 

1. Die Operationstecbnik ist einfacber. 

2. Dex Eingxiff ist kleiner und exfordext nicbt so breite Exoff- 
nung des Gelenks. 

3. Es wird keine Yexletzung des Gelenkknoxpels gesetzt. 

4. Die Sebne des langen Bizepskopfes wixd nicbt durcbtrennt.- 

Scbliesslicb sei bervorgeboben, dass die zum Anbinden des 

Caput bumeri an die Eossa glenoidalis verwendete Sebne bei dieser 
Modifikation weit medial am Humeruskopf befestigt wird. Aus 
rein mecbaniscben Grunden ist, dies sebr wicbtig, was u. a. .von 
Kapel und Nicola betont wurde, und was bei der Original- 
metbode Nicola’s aucb gut bexiicksicbtigt woxden ist, dagegen 
wenigex gut bei gewissen Modifikationen derselben, z. B. Wahl’s 
und Hobart’s. 

Die pximaren Ergebnisse, die bei Verwendung der oben bescbrie- 
benen Modifikation der NicoLA’scben Metbode erbalten wurden, 
sind als sebr gut zu bezeicbnen. Ob die endgiiltigen Ergebnisse 
ebenso gut ausfallen werden, daxuber kann man sicb z. Z. nocb 
nicbt aussexn, da Ruckfalle sebr spat auftxeten konnen. 

Vergleicbt man die Ergebnisse bei der Opexationsmetbode 
Nicola s und ibxen Modifikationen mit denjenigen bei Eden- 
Hybbinette’s und Bankart’s Metboden, so wird dieser Vergleicb 
inbezug auf die Endergebnisse nicbt zum Vorteil der Nicola- 
Metbode ausfallen. Ereilicb bat Nicola selber im Jabre 1934 eine 
Nacbuntersucbung seiner, seit 1928 operierten, Ealle, deren Zabl 
32 betxagt, veroffentlicbt. Nur in einem Ealle ist Rezidiv aufge- 
treteu, und bier aucb nur einmal. Nicola erwabnt in der gleicben 
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Publiktitiou, clflss ev vou 3 Pullen von llezidiv crfuliren liut bei 
Patienten, die nacli seiner I\rct.ho(le von ancleren Chirurgon ope- 
riert worden waren. Bei 2 von diesen 3 Piillcn wnicle erneute 
Operation vorgenoinmen. Bei dem einen Pallc stclltc sicli hcraus, 
dass der Bobrkanal dnreb den Humernskopf alBu breit gemaclit 
vorden var, so dass die Scline liatte auf- nnd abgleiten konnen 
nnd scbliesslicli vollig dnrcbgericben worden var. Bei dem ande- 
ren Palle war dor Bobrkanal an falscbcr Stelle angelogt worden, 
so dass niebt die riebtige Pixation der Huincruskopfcs an die 
Cavitas glenoidalis erzielt wurde. Diese Kiickfallc berubten also 
nacb Nicola niebt anf cincr Scbwiicbe seiner Operationsmetbode 
sondern anf teebniseben Peblern. Audi Roberts, Burxet, 
Prejica nnd Camitz baben init versebiedenen i\Iodifikationen der 
Metbode Nicola's gute Erfolge nufweison kbnnen, was im nacb- 
stebenden niiber besproeben werden soli. Perner bat Aiilberg 
■ i mit der Kjell BERGMAx’seben !Modifikation operierte Piille 
obne Rezidive verbffontlidit. Andrerseits teilt Watsox-Joxes 
mit, er babe 18 Palle nacb der iMetbode Nicola’s operiert. Bei 
nidit weniger als 5 dersclben traten Riickfrillc auf. Hubltx bat 
die HEYMAXOinTSCirsebe iMetbode bei 9 Piillen verwendet. Nacb 
drei Jalnen waren bereits zwei Rezidive aufgctrctcn, und bei 
einer spiiteren Naebuntersuebung .stellte sicb lieraus, dass alle die 
7 Patienten, die wiedergefunden werden konnten, Riickfalle be- 
kommen batten. Scbliesslicli gibt Thomasex an, dass unter 225 
im Sclu'ifttum veroffentlicbtcn Pallcn. die mit versebiedenen 
Aufbangungsmctboden operiert worden waren, 32 Riickfalle 
aufgetreten seien, was 14 % ausmaclit. 

Operation nacb Edex-Hybbixette bat sebr gute Erfolge gege- 
ben. So bat Daiilgrex eine Operationsreibe von 39 nacb Edex- 
Hybbixette operierten Pallcn veroffentlicbt. Ein Kranker starb 
an Lungenembolie, 2 erlangten niebt vollgute Beweglicbkeit, 2 
bekamen je einen Riickfall nacb eiuem starken Trauma dann 
aber keine weiteren Rezidive, Spontanrezidivc kamen niebt vor. 
Thomasex, der selber 8 Palle mitgeteilt bat, die nacb dieser 
Metbode operiert und rezidivfrei waren, bat eine Zusammenstel- 
lung von nacb Edex-Hybbixette bebandelten und von versebie- 
denen Operateuren veroffentlicbtcn Operationsserien gemaclit 
Hierbei ist es ibm gelungen, 169 nacb dieser Metbode operierte 
Piille zu sammeln, und zwar mit nur einem Spontanrezidiv. 

Aucb Baxkart’s Operationsmetbode bat sebr gute Erfolge gege- 
ben. So bat Baxkart selbst eine Reibe von 27 aufeinanderfol- 
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*<renden I’allen oline Riickfall mitgeteilt, Watson- Jones 34 Ealle 
oline Kuckfall, Odgees un'd Hark 12 Falle oline Rezidiv, Bost 

• und Inman 10 Ralle mit einem Rezidiv bei einem Epileptiker 
und Meyers 31 nacli Bankart’s Metliode'oder einer Modifikation 
derselben operierte Falle oline Rtickfall. 

Die mit den Operationsmetboden von Bden-Hybbinette und 
Bankart erzielten Ergebnisse sind also inbezug auf die Rezidiv- 
frequenz' sebx gut und iibertreffen die mit der NiCOLA’scken M'e- 
tliode gewonnenen ^Durcbsclinittsresultate bedeutend. Ob die 
endgiiltigen Resultate bei der in dem Ejciippelanstalt in Halsing- 
borg verwendeten Modifikation der bTicoLA’scben Metbode durcli 
den operationstecbniscben Eaktor, dass die Sebne nicbt durcb- 
trennt wird, besser ausfallen werden, dariiber kann man bisber 
nocb nicbts Sicberes aussagen. Vielleicbt kann man immerbin 
daxauf boffen. Der TJmstand, dass die Sebne durclitrennt wird, 
muss namlicb eine Scbwacbe der MicoLA’scben Metbode aus- 
macben, was u. a. Watson-Jones und Erejka betont liaben. So 
sagt Erejka: sdeun weuu es vorkomme, dass die periostale Nabt 
der Sebne nacblasst, dann sei nicbt nur die Sebne gescbwacbt, 
sondexn man erxeicbe aucb nicbt den Erfolg der Befestigung des 
Scbultergelenks)). In Watson- Jones’s obenerwabnter Operations- 
serie von 18 nacb Nicola’s Metbode bebandelten Eallen traten 
nicbt weniger als 5 Riickfalle auf. Von ibnen wurden 4 erneut 
operiert, und' zwar mit einer anderen Metbodik. Es stellte sicb 
bierbei beraus, dass die Sebne in samtlicben 4 Eallen abgerissen 
war, Ferner teilt Hublin mit, dass er bei Reoperation wegen eines 
Rezidivs bei einem FaUe, der friiber nacb Heymanowitsch, 
also mit Durcbtrennung der Sebne des langen Bizepskopfes, 
operiert worden war, die Sebne so stark atropbiscb und gedebnt 
fand, dass sie nicbt mebr die geringste Fixationswirlmng zwiscben 
Caput bumeri und Fossa glenoidalis ausuben konnte. Bei den 
Modifiliationen von Frejica, Roberts und Camitz wird die 
Sebne nicbt durcbtrennt. Roberts bat 2 nacb seiner Modifiliation 
operierte, freilicb recbt friscbe Falle obne Rezidiv mitgeteilt, 
Burnet 9 nacb Roberts operierte obne Rezidiv, Erejka 5 Falle 
niit einem Riickfall, den er selber als dadurcb bedingt ansiebt, dass 
die Vertiefung und Verlangerung des Sulcus intertubercularis in 
diesem Falle nicbt geniigenden Umfang batte. Scbliesslicb bat 
Camitz eine Zusammenstellung von 13 Fallen veroffentlicbt. Er 
gibt an, dass er im Jabre 1940 seine neue Metbodik obne Durcb- 
trennung der Sebne des langen Bizepskopfes zu verwenden begann 
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Seit 1940 liat cr 10 Palle operiert. Yon cliesen konnte ein Fall 
niclit ■wiedergefuncleu werden nnd einer rezidivierte 2 inal. 

Die in dejn Kriippelanstnlfc in Hiilsingborg vcrwcndete Modifika- 
tion der ISricOLA’schen Operntionsmctliode hat gcwisse Vorzilge 
vor Nicola's Originalinethodc, worubcr im obigen niilior berichtet 
Avnrde. Sie wii-d vor Eeex-Hybbixette’s nnd Baxjcart’s Mcthoden 
einpfohlcn, da der Eingriff so viel kleiner ist, die Tcchnik so viel 
leichter, der Krankenhansanfentlialt nnd die Dauer der Arbcits- 
nnfahigkcit so viel Idirzer. Selbst vcnn anf einein spiitcn Stadhiin 
dcs Nacliverlanfs nach der Oiieraiion vcrcinzeltc Eezidive auf- 
treten soilten, so liat man iinmcrhin den Vorteil gev'onuen, dass 
die Mehrzalil dor Patienten durcli einon schr Keriiisicn nnd tecli- 
nisch iiberaus leichten Eingriff definitiv gelieilt ^vnrden nnd also 
niclit dem technisch viel sclnveroren nnd aucli bedeiitend ciossc- 
xen Eingriff nach Edek-Hybbiyette oder Bayicibt niit den dar- 
aus folgenden Gefahren untenvorfen zu verden brauchten. Aiich 
sind dnrch den vorgcnoinniencn kleinen Eingriff im Sclnilter- 
gelenk nnd seiner Umgebuug nicht ^'crhaItnisse geschaffen wor- 
den, die einc evtl. notvendige Reoperation nach z. B. Ebey- 
Hybbiyette Oder Baykart irgendwie neunensivort crschweren 
wiirden, falls ein Ruclcfall auftrctcn sollte. 

Zusaramenfassniig. 

Yerf. beschi’eibt eine hlodifilcation der NicoLA’schen Opera- 
tionsmethode bei vorderer habitueller Schultergelenkluxatiou, die 
Steyport im Jahre 1943 in deni Kjriippelanstalt in Hiilsingborg zu 
verwenden begann. Im ganzen sind 9 Eiille mit dieser Methodik 
operiert ivorden. Bei der Nachnntersuclmng konnte ein Eall nicht 
wiedergefunden werden. Die Beobachtungszeit ivar in 2 Eiillen 
sehr Icurz, bei den iibrigen lag sie zwischen reichlich einem Jahr 
nnd reichlich drei Jahren. Rhckfiille sind nicht aufgetreten. Die 
Methode nird empfohlen, da der Eingriff so Idein ist, die Teclmik 
so einfach, der Ehankenhausanfenthalt und die Dauer der Arbeits- 
nnfahigkeit so kurz, und da evtl. zuriickbleibende Beschwerden 
fehlen oder iiberaus gering sind. 

Summary. 

The author describes a modification of Nicola’s method of 
operating habitual anterior luxation of the shoulder joint which 



EINE MODIFIKATION DER NICOLA’SCHEN OPERATIOESMETHODE. 15 

Stenpobt started using at the Institute for Cripples in Halsing- 
borg in 1943. Nine cases in all have been operated on in accord- 
ance with this method. One of the cases could not be traced du- 
ring the re-examination. In Wo cases the observation time was 
very short whilst for the others it lasted from a little over one 
year to a little over three years. There have been no relapses. The 
method is recommended as the operation is so small, the tech- 
nique so simple, the time spent in hospital as well as that during 
which the patient is incapacitated from worldng of so short a 
duration and that there are no, or very insignificant, troubles 
remaining. 


R6siimd. 

L’auteur decrit une modification de la methods operatoire de 
Nicolas dans la luxation recidivante anterieure de I’epaule, telle 
que Stekport a commence a 1’ employer en 1943 a I’Institut Ortho- 
pedique de Halsingborg. En tout, 9 cas ont ete operes selon ce 
precede. Lors des examens ulterieurs de controle Fun n’a pu 
etre retrouve. Pour, deux, la duree d’observation etait tres breve, 
pour les autres elle allait d’un a trois ans largement comptes. 
Aucune recidive n’est survenue. L’auteur recominande la methode 
attendu que I’intervention est si modeste et sa technique si 
simple; que I’hospitalisation et I’incapacite de travail sont si 
courtes; et enfin que les troubles residuels possibles sont ou mils 
ou tout a fait insignifiants. 
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From the Surgical Dept. D, the Copenhagen County Hospital, 

Gentofte, Denmark. 

(Surgeon in-chief: O. KapeL, M, D.) 


Case of Spontaneous Rupture of the SuhcIaTiau 

Artery. 

By 

ERLING SCHROEDER. 


Aiterial ruptuies are rare. Most often they are due to trauma- 
tic injury, while the so-called spontaneous ruptures, as a rule, 
ate due to arteriosclerosis or inflammatory changes in the wall 
of the arteries. It happens hut exceedingly seldom that an artery 
ruptures without a preceding traumatic injury or without any 
macroscopically or microscopically demonstrable cause. 

Here a report will be given of such an instance of spontaneous 
rupture of the subclavian artery. 


Case history. 

The patient was a boy, 16 years old, milkman’s assistant, who was 
admitted on the 29th of November 194:4 to the Surgical Dept, of the 
Copenhagen County Hospital (Record No. 3165/44) under the diagnosis: 
Contusion of the chest, with hematoma; internal hemorrhage; severe 
anemia. 

Family History: The patient is No. 3 of 4 children. An older sister 
was subject to epistaxis- till the age of 14. Otherwise no known in- 
stance of tendency to hemorrhage in the family. 

Past History: The patient has always been liable to epistaxis, often 
withoiit any external cause; otherwise no tendency to bleeding. His 
health has always been good. 

Present Illness: Tbe patient bas previously worked as delivery boy 
for a grocer, bell-boy, and lately as milkman’s assistant. 6 days before 
admission, while lifting a box of milk bottles, weighing 25 — 30 pounds, 

Bead before tbe Danisb Surgical Society on December 8, 1945. 

2 — i64287. Acta cUr. Scandinav. Vol. ZCF. 
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Tip on the milk wagon, he suddenly had an attack of intense pain in 
the right shoulder. He applied to the ernergency ward of the Kom- 
mune Hospital, where he was told that he had ruptured a muscle fiber. 
He was advised to treat it with cold compresses. In the same evening 
already his mother noticed some ecchymoses on the upper part of the 
arm. After his visit to the emergency ward, however, the patient was 
able to keep working the rest of that day and also the following two 
days without noticing any particular discomfort. Then he had his 
regular vacation for 8 days. He still felt no discomfort in the arm, 
and he was able to repair a puncture on his bicycle and ride some 
distance — from the country to the town. Still he consulted the phy- 
sician, 1 days after the accident, on account of the ecchymoses; and 
now he was advised to use hot compresses in the evening. In the fol- 
lowing evening, after application of the hot compress he again had an 
attack of pain in the shoulder, but this pain subsided on removal of 
the compress. The following night he slept well, and he noticed nothing 
in particular before the next morning, when he fainted after getting 
out of bed. Now the mother noticed that he was strikingly pale, and 
that a large swelling had appeared on the right side of the chest. The 
summoned physician sent the boy to the hospital at once, 

- Physical Examination: On admission the patient appeared very 
thin and exceedingly miserable, ghastly pale and slightly cyanotic, 
with dyspnea. Extremities cool. Pulse imperceptible. The patient 
was moaning, but able to answer questions. The right axilla and the 
lateral part of the right side of the chest presented a large, fluctuating 
hematoma, about 12 x 12 cm., besides some ecchymoses of an older 
date. Also hematoma and ecchymoses of the right arm, down to the 
elbow. No sign of any fracture of the ribs. Otherwise no abnormality. 

The cause of the severe hemorrhage was obscure — either rupture 
of a muscle, or tearing of a large blood vessel, or possibly hemophilia. 

Treatment and Course: Immediately after admission, blood grouping 
was performed on the patient and his mother. Both belonged to group 0. 

Blood transfusion was then performed — 600 cc. from the mother 

— into the vena saphena magna of the right leg, after it had proved 
impracticable to enter a vein in the bend of the left elbow. The veins 
were markedly thin-walled and small, and the transfusion was very 
difficult because the veins ruptured readily. In addition the patient 
was given saline, 1.5 liters intravenously, and Pentazol, 5 cc. intra- 
muscularly. 

The patient responded immediately to this treatment, the pulse 
becoming palpable — about 130 per min. — regular and soft; and the 
complexion became more healthy. 

But soon the condition of the patient got worse again, so that blood 
transfusion had to be repeated. Before this could be done, however, 
the patient died, 6 hours after admission. , . ^ . 

Two days later, autopsy was performed in the University Institute 
of Eorensic Medicine (Record No. E. 68/44). ' _ , -d -la 

Autopsy Record: Length of the body 160 cm.; weight 42 kg. 11“*“ 
delicate. Nutrition subnormal. Rigor and livor mortis present. Ine 
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upper right side of the chest shows an extensive flat swelling, over 
whwh the skin is bluish-red, and this discoloration extends down the 
posterior aspect of the right arm to the middle of the fore-arm. The 
swelling is quite soft, and on palpation it conveys a distinct impression 
of a large accumulation of fluid in the subcntis. No evidence of any 
external injury here. 

Internal Examination: The right pleural cavity contained 75 cc, 
fluid blood. Before removal of the organs — in particular, before the 
cervical vessels are divided — an incision is made in the skin from 
the top of the anterior axilla down through the right side of the chest, 
laying open the right axilla and the soft part on the right side of the 
chest. A large and extensive extravasation of blood is found in the 
right axilla, in the subcutis and between the muscles on the right side 
of the chest, corresponding to the swelling described here. The extra- 
vasation further extends along the large vessels and nerves. 

The large vessels and nerves in the axilla are then dissected out. 
This reveals an opening, about 1 x cm., in the third part of the 
subclavian artery, at the transition to the axillary artery. There can 
be no doubt that the large hemorrhage has come from this arterial 
rupture. 

The skull, brain, neck and chest organs, heart, aorta, pulmonary 
vessels and carotids, stomach, intestines, liver, gall-bladder, adrenals, 
pancreas, spleen, kidneys and urinary passages present no abnormality. 
The amount of blood is scanty, partly fluid, partly clotted. No evidence 
of any fracture. 

The connective tissue and the walls of the blood vessels, veins as 
well as arteries, are very hypoplastic. The hypoplasia appears on the 
whole to be localized to tissues of mesodermal origin. 

Recapitulation and Conclusion: The autopsy has revealed a very 
large recent hemorrhage into the musculature and other soft parts 
round the right axilla. The starting point of this hemorrhage is found 
to be a small rupture in the right subclavian artery. No morbid changes 
are demonstrated in the wall of the vessel at the site of the rupture. 
All the organs are found to be very poor in blood. 

No sign of any disease is demonstrated, nor any sign of violent in- 
jury apart from the arterial rupture and the large hemorrhage. 

The cause of death is the hemorrhage from the demonstrated arterial 
rupture. From the data in the history of the patient, it is only reason- 
able to attribute the arterial rupture to the work of deceased, lifting 
the heavy box on M. During this exertion, presumably a break 
has taken place in some layers of the- arterial wall (a so-called incom- 
plete rupture), and this rupture must be assumed to have become com- 
plete on the day of exitus. 

Histological Examinations : In sections from the right subclavian 
artery and vein the walls of the vessels are rather thin, but otherwise 
t e various layers appeared to be of normal structure, and sections 
s ained for elastin show large amount of elastic tissue in the walls of 

e vessels. The relative amount of elastic tissue seems normal. No 
evi ence of inflammatory processes in the walls of the vessels. 



20 


EliniNG SCIIROEDEK. 


In sections from tlic norta the 'ivall is strikingly thin, hut here too 
the structure appears normal otherwise, and the amount of elastic 
tissue in the wall seems to he normal. 

Sections from the skin show no definite alinormality, but the walls 
of the vessels appear rather thin. — In all the parts examined the 
arterial walls look relatively thinner than the venous. 

Jlistolocjical diagnosis: Hypoplasia of the walls of the Wood vessels, 
especially the arteries. (Dr. ID\rald Gokmse.v.) ’ 


Discussion. 

Tins case is quite unusual. Here is a boy, IG years old, with 
a past liistory of good health, perfonning n relatively easy work 
as lifting a box of 20 — 30 pounds up on a wagon — something 
he has done innumerable times before - ■ and now it gives liim a 
rupture of the subclavian artery. 

Presumably this exertion has been followed by a very small 
but complete rupture. Otherwise it would be difficult to explain 
the extravasation of hlood that ap])carcd soon after — unless 
there was at the same time a muscular rupture, tliough it would 
seem rather far fetched to assume tliis possibility. A somewhat 
similar phenomenon has been observed in stab or cut wounds in 
blood vessels that may close again. On the other hand, in this 
case the symptoms were remarkably few. As a matter of fact, 
the patient was practically symptom-free until 6 days later when 
he had the large fatal hemorrhage. This is more in kcei)ing with 
the view of the pathologist that the primary injm'y has been an 
incomplete rupture which without any additional external factor 

— apart from the hot compress, if this has been of any significance 

— has become complete G days later. 

But how may it happen that an apparently healthy hoy of 16 
years has a rupture of such a large vessel as the subclavian artery! 
There can hardly be any doubt that this has been due to com- 
bination of a mechanical factor and a disposition to abnormal 
vascular fragility. 

On going through the literature with a view to this point I 
have found only one case that really resembles our case a great 
deal, on which account it will be appropriate here briefly to cite 
the case reported. It was published in 1929 by Hane-Dressleb. 

This patient was a gardener’s assistant with a past history of good 
health. He was very liable to epistaxis. He was an ardent sportsman, 
boxing, swimming and training in light-weight athletics, and in this way 
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he acquired an “athletic heart”, for which he was treated with dietary 
measures and with heart vibration massage. In spite of prohibition; he 
continued training, and one day, after swimming 300 meters, he felt 
a pricking pain in the right shoulder. Before going to bed, however, 
he performed some exercises with an “expander” with a traction of 
100 pounds. During this exercise he suddenly felt a stab in the right 
shoulder and chest, everything went black to him, and he rvas about 
to collapse. When he had straightened up a little he complained of in- 
tense pain, indisposition and dyspnea, and he had to sit up throughout 
the night. During the following day he was confined to bed, but after 
5 days he felt so much better that he Avanted to go to a movie. On the 
way to the movie, hoAvever, he had a new attack of pain in the right 
shoulder, chest and arm, he became markedly dyspneic, and collapsed. 
He was admitted to the hospital. 

. On admission, he was moribund. A large exudate was found in the 
right pleural cavity. At first he improved somewhat, but 7 days later 
he again had a sudden attack, with increasing swelling of the right 
supraclavicular and infraclavicular regions, and he died. 

Autopsy revealed a circular complete rupture of the right sub- 
clavian artery, 3 cm. from its origin from the anonymous artery, near 
the margin of the first rib. A false aneurysm protruded into the pleural 
cavity at the apex, and here it had perforated. The right pleural cavity 
contained nearly 1. blood, partly fresh, partly old, with displace- 
ment of the heart and diaphragm, besides a rupture of the diaphragm 
posteriorly. The retroperitoneal tissue on the right side Avas imbibed 
Avith blood, and lymph nodes at the psoas shoAved absorption of blood. 
Microscopic examination appears not to have been performed. 

These two cases have some points of marked resemblance in 
the origin of the arterial rupture as Avell as in its site. ]?urther- 
more, it is hardly accidental that the rupture is located in the 
vicinity of the first rib. The motions to be considered in this 
connection are associated Avith a yotj poAverful contraction of 
the musculature of the shoulder girdle together with the contrac- 
tion of the abdominal Avail. This brings the chest into the posi- 
tion of maximal inspiration, by which the diaphragm is flat- 
tened, and the heart thus is placed at a lower level. This brings 
about a tension and stretching of the vascular trunk. As presum- 
ably neither of the patients has been left-handed, they contract 
preponderantly the muscles on the right side, elevating in par- 
ticular the superior aperture of the chest and thus the first rib. 

he subclavian artery, being already stretched over the first rib 
as a result of the traction exerted by the heart, is thus pinched 
etween the clavicle and the first rib. Furthermore, the blood 
pressure is increased as a result of the exertion. 

n a casuistic report by Rowntree in 1920 it Avas mentioned 
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tliat the subclavian artery actually may be pinched between the 
clavicle and the first rib. He described an instance of rupture in the 
subclavian artery in a very muscular man, 48 years old, who had 
to hurry in opening a water-gate during rising water. I^Hule doing 
this he suddenly had intense pain in his right arm, which became 
powerless, but no s^velling. 5 weeks later, when the author saw 
the patient, the right arm was cold and pale. All motions could 
be performed, but there was no perceptible radial pulse. 4 months 
later the radial pulse could be felt but it was weaker than that 
of the other side. Two years later the pulsation was stronger, 
although weaker from the middle of the brachial artery upwards. 
There was no sign of any aneurysm. Rowktree thinks that an 
incomplete rupture, of the subclavian artery arose at the site 
where this vessel crosses the first rib, and he ascribes the rupture 
to the strong muscular contraction that brings the clavicle in 
close contact with the first rib, thus pinching the artery. 

In his own experiments Rowntree found that cessation of the 
radial pulsation is brought about temporaril}’’ by contraction of 
the muscles of the shoulder in such a position as is found, for in- 
stance, on lifting a heavy sluice-gate, but he does not know 
whether this is a general rule or it merely depends on some 
particular structure. 

I have reproduced his experiments on several of the staff 
members in this department, letting them lift a heavy load up 
above their head, and I found that during this action the radial 
pulse became weaker or even disappeared completely. 

Thus there can be no doubt that such forced movements are 
associated with a stretching of the subclavian artery together with 
a compression. But this in itself is not enough to explain the 
rupture. Hanf-Dressler emphasizes the “athletic heart” in the 
overtraining man and speaks about the “exhausted wall of the 
vessel”. This explanation appears rather constructed, but prob- 
ably no better can be offered no^v. 

In our own patient the blood vessels were strildngly fragile. 
This was noticed already at the time of the blood transfusion, 
when the veins in the bend of the elbow and the great saphenous 
vein were so thin-walled and fragile that they kept breaking 
continuously, and this cannot be due to the collapse alone, fur- 
thermore, the vascular hypoplasia was noticed at the autopsy 
and at the histological examination, so that a constitutional vas- 
cular fragility unquestionably was present in this patient. 
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This is further suggested by the strildng, .frequency of epistaxis 
in om patient, often without any extraneous cause, Now a great 
many persons are subject to nosebleed, it is true, but it still 
is a striking fact that many of the patients who have died from 
spontaneous rupture of blood vessels were troubled in a marked 
degree with epistaxis. This applies, besides the case of Hane- 
Dressler, also to a case reported by Wasastjerna (1903) of 
spontaneous rupture of the aorta in a boy, 13 years old, who 
was a very ardent skater, and to a case reported by Kurosawa 
(1917) of spontaneous rupture of the intracranial part of the in- 
ternal carotid artery in a woman, 48 years old, who was troubled 
not only with nosebleed but also with very profuse and protracted 
menstruation. 

As to the treatment of rupture of the subclavian artery — if 
this be recognized in time — it will consist most often in liga- 
tion, as there will hardly ever be time enough for suturing of the 
blood vessels. The artery should be approached through a longi- 
tudinal incision, and, if necessary, the clavicle may be divided 
— as has been done indeed in a couple of cases (Ziegler 1899, 
Klossner 1936). 

In most cases this will give some prospects of saving the arm. 
According to Wolef (1908) ligation of the subclavian artery is 
followed by gangrene of the arm only in 4. 8 % of the cases. Here 
the collateral circulation is far more abundant than in the lower 
extremities. It is important to remove the extravasated blood to 
promote the development of the collaterals. Whether the sub- 
clavian vein should be ligated at the same time as the artery, is 
still an open question. A few authors advise against this mesaure, 
and some hold that it makes no difference, whereas Leriche and 
many others emphasize that it ought to be done. It acts like a 
masked sympathectomy — as claimed by Leriche & Hontaine 
(1930) — and this view also finds support in the figures given by 
Wolff, showing that ligation of the artery alone is followed by 
gangrene of the upper extremity in 7. 8 % of the cases, while liga- 
tion of the vein as well as the artery gives no gangrene. 


Summary. 

IVhile lifting a box up above his head, a young man, 16 years 
old, had a sudden attack of pain in the right shoulder, 6 days 
later the patient fainted in the morning. Now he was strikingly 
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pale, and a large swelling was noticed on the right side of his 
chest. On admission to the hospital lie was extremely exhausted 
with anemia, and in spite of blood transfusion he died 6 hours 
later. At the transfusion his veins were found to be strikingly 
fragile. 

Autopsy revealed a large hemorrhage into the soft parts round 
the right shoulder. The starting-point of the hemorrhage was 
found to be a rupture of the right subclavian artery. The con- 
nective tissue and vascular tissues, in the veins as well as in the 
arteries, were very h}TJoplastic. 

The rupture is attributable to a combination of a mechanical 
factor and a disposition to abnormal fragility of the vessels. This 
view finds support in the literature and the writer’s experiments. 

The treatment of this injury will mostly consist in ligation, as 
usually there will not be time enough for suturing of the vessel. 
The rupture is approached tlvrough a longitudinal incision, and, 
if necessary, the clavicle has to be divided. 

Ligation of the subclavian artery is followed by gangrene of 
the arm in 4.8 % of the cases. It is important to remove the 
extravasated blood, so that the collaterals may develop. According 
to Lebiciie and others, the subclavian vein should be ligated at 
the same time. 


Zusamwicnfassung. 

Ein IGjahriger Jilugliug bekam beim Heben eines Sackes plotz- 
lich Schmerzen in der rechten Schulter. G Tage spiiter wurde der 
Patient eines Morgens ohnmachtig; er war nun auffallig blass, und 
man bemerlcte an der rechten Seite der Briist eine grosse Schwel- 
lung. Bei der Aufnahme hatte man einen ausserst elenden, anami- 
schen Kranken vor sich, der trotz Bluttransfusion 6 Stunden spa- 
ter starb. Bei der Transfusion bemerkte man eine auffallige 
Schwache der Venenwandungen. 

Legalsektion ergab eine grosse Blutung in den Weiohteilen in 
der Umgebung der rechten Axille. Als Ausgangspunkt fand man 
einen Piss der rechten Arteria subclavia. Das Bindegewebe und 
das Glewebe der Gefasse, sowohl der Arterien als auch der Venen, 
war uberaus hypoplastisch. 

Die Ursache der Zerreissung diirfte durch eine Kombination 
eines mechanischen Eaktors und einer Disposition zu abnormal 
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zerreissliclien Gefassen zuzusclireiben sein..Dies wird durcli Li- 
teraturstudien und eigene Versuche gestiitzt. 

Die Bebandlung der Subklaviaruptur wird zumeist in einer Un- 
terbindung bestehen, da man wohl selten Zeit baben wird, eine 
Gefassnabt vorzunebmen. Ein Langsscbnitt ist anzulegen und das 
Scbliisselbein im Bedarfsfalle zu durcbsagen. 

Nacb Unterbindung der Axteria subclavia tritt nur in 4.8 % 
der Ealle eine Gangran des Armes auf. Wicbtig ist, den Blut- 
erguss zu entfernen, so dass Kollateralen zur Entwicklung kommen 
konnen. Naob Leriche u. a. ist gleicbzeitig die Vene zu unter- 
binden. 


E^sum^. 

Un jeune bomme de 16 ans ressentit une douleur soudaine 
dans I’epeule droite en soulevant une caisse an travail. Six jours 
apres il s’evanouit un matin; il etait a ce moment d’une paleur 
frappante, et Ton remarqua une grosse tumefaction du cote droit 
de la poitrine. A Tbospitalisation, on se trouva en presence d’un 
malade anemique, en etat general extremement miserable, qui en 
depit d’une transfusion sanguine, mourut 6 beures plus tard. 
Lors de la transfusion on avait remar que la friabilite des veines. 

L’autopsie medico-legale montra une grande bemorragie autour 
de I’aisselle droite. Son point de depart fut decouvert dans une 
rupture de I’artere sous-claviere droite. Le tissu conjonctif et 
celui des vaisseaux, tant des veines que des arteres, etait tres 
bypoplasie. 

La cause de la rupture doit etre attribuee a la combinaison 
d’un facteur mecanique avec une friabilite anormale et preexistante 
des vaisseaux. Cela est corrobore par des recbercbes bibliograpbi- 
ques et des essais personnels. 

Le traitement de la rupture de la sous-claviere consistera ge- 
neralement en sa ligature, etant donne qu’on n’aura que rarement 
le temps de pratiquer une suture vasculaire. Il faut arriver au 
vaisseau par une incision longitudinale, et scier la clavicule si 
necessaire. 

Apres ligature de la sous-claviere la gangrene du bras ne sur- 
yient que dans 4.8 % des cas. Il est important d’enlever le sang 
epancbe, afin de permettre a la circulation collaterale de se de- 
velopper. Selon Leriche et d’autres auteurs on doit Her en meme 
temps la veine. 
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From the Surgical Department D, the Copenhagen County Hospital, 

Gentofte, Denmark. 

(Surgeon-in-chief: O. KapEL, M. D.) 


Cat Bite — Pasteiirellosis — Halisteresis. 

By 

0. KAPEL. 


It seems rather strange that the writer should he the only- 
surgeon in the Scandinavian countries who has been faced by the 
not insignificant — and often even serious — lesion produced in 
man by cat bite. As far as I know, my previous papers on this 
subject are the only ones published so far in the Scandinavian 
literature on this lesion. 

This paper is published not so much because the case reported 
below really brings anything new, the clinical picture of the lesion 
being rather stereotypical in many cases. But in the present case, 
which I met with quite accidentally, the lesion took a relatively 
serious course. Furthermore, in the Journal of Bone and Joint 
Surgery, 1931, p. 161, I have found an article by H. T-urner, 
describing 2 cases which, according to my previous experiences, 
have to be entered under the above-mentioned category even in 
the absence of bacteriological data. As Turner has interpreted the 
clinical features in an altogether different manner, it seems appro- 
priate here to mention these cases in relation to pasteiirellosis, 
as its clinical picture is quite in accordance with my observations 
in this field. 

The history of m)'- own case is as follows: 

The patient was a woman, 44. years old, admitted to Dep. H of this 
hospital (Record No. 1929/43) on July 2Yth, 1943. 

Two days before admission the patient had been bitten in her finger 
by her cat. In the course of the day the finger became painful and 
swollen. The temperature rose to 38. .o®. A sulfonamide treatment was 
ineffective. 

On admission the entire index finger was swollen; a bite was seen 
both on the volar surface and the dorsal. The patient was given tetanus 
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antitoxin. Roentgenography was performed on the following day. A 
small amount of puriform fluid was aspirated from the finger. Durincr 
the following days there was an increase in the swelling and paiu^ 
involving the entire finger. One week after admission, roentgenography 
showed a narrowing of the joint gap in the middle joint. Arthrotomy 
was performed, with drainage. A sulfonamide treatment (Chemosept) 
was given ever since the admission, a total dose of 32 g. 

One week later (^^/g), on account of persistent swelling of the finger 
and purulent discharge, a new incision was made, revealing denuded 
bone. . . - 

Two weeks later the' patient was discharged from the hospital tem- 
porarily; but on account of persistent severe jjain she was readmitted 
4 days later, and the finger was exarticulated in the metacsrpopha- 
langeal joint, together with resection of the distal third of the corres- 
ponding metacarpal bone. 

The roentgenogram taken prior to the operation is shown in Fig. 1. 
,A few days later the patient was discharged for further treatment by 
her jDrivate physician. 

■ Bacteriological Examination oj Pus by the State Serum Institute: 

■ -Pure culture of uon-motile Gram-negative rods. 

Fermentation of xylose, saccharose, glucose and mamiitol. 

The following sugars were not fermented: adonit, dulcite, sorbite, 
arabinose, rhamnose, maltose, salicin and lactose. 

Indole formation +■ 

•No growth in yeast water. . ; 

The bacteria are killed by 2.5% and 1.25% taurocholate, but -not 
by 0.6%. ; 

(Signed: A. Reyn.) 

Here then we are dealing with a very typical case of human 
pasteurellosis. Undoubtedly the pathogenesis in this case is thfe 
same as emphasized by me previously: the infection introduced 
primarily into the bone, is allowed to develop in pure culture so 
that the process through swelling, tenderness and halisteresis 
goes on to the complete destruction of the bone — often so exten- 
sive that effective surgical treatment comes too late to save the 
finger. Sulfonamide appears not to have been particularly effective 
in this case. 

In the present case as well as in the previous cases I have obser- 
ved, the characteristic features have been intense pain, lowered 
function of the fingers and wrist-joint, swelling, redness and oede- 
ma, not only round the site of the bite but also of the dorsal aspect 
of the hand, wrist and, often, forearm (Hord. Med. 1942). This, 
in turn, leads on to pronounced halisteresis of the metacarpal 
bones and fingers, partly because the wrist and fingers are kept 
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immobile on account of pain, partly on account of the absorption 
of bone due to tbe infection itself. (In a case of cat bite in an elderly 
woman admitted to my department these symptoms were partic- 
ularly pronounced. This case was not published as no incision 
was made — and hence no bacteriological examination.) 

After this it will be approiDriate briefly to consider the above- 
mentioned two cases reported by Turner. One patient had been 
bitten in the hand by a cat one month before admission. The other 
patient had been bitten 4 months before admission. 

On admission there were pain and swelling of the dorsal aspect 
of the hand, stiffness of the fingers and wrist-joint; oedema of the 
forearm. Koentgenography showed decalcination of the lower 
part of the radius, metacarpal bones and phalanges. There was 
no abscess formation, and no incision was made, on which account 
there was no bacteriological examination. These phenomena sub- 
sided in the course of 4 months. Turner interpreted them as due 
to injury to the end branch of the radial nerve. In other words, 
he supposed this nerve to be hit by the cat bite, attributing the 
symptoms observed to this injury, and Turner explains these 
symptoms as neurotrophic disturbances. 

As is well known, in lesions associated with protracted oedema 
and pain we meet with phenomena which we have to attribute 
to neurotrophic factors, in the upper extremities as well as the 
lower. In the present case, however, the etiology and clinical 
features, which Turner describes step by step, exactly like those 
described by me and several other authors. In both of these cases, 
however, the course of the lesion, even if protracted, has still 
been of a milder character than in most other cases of this kind, 
so that no material for bacteriological examination has been avail- 
able. 

It seems rather unnatural and improbable that a cat bite in two 
cases observed by the same surgeon should have hit just the very 
end branch of the radial nerve that innervates the bones and joints 
mentioned. As furthermore various authors have described an 
etiologically parallel clinical picture with definite bacteriological 
findings, there seems to be every reason to think that Turner 
has interpreted the lesion of his two patients as mentioned above 
merely because he was not acquainted with this phenomenon. 

I am indebted to Dr. H. Wulff, Surgeon-in-chief, Dep. H. of this 
hospital, for permission to publish the present case. 



30 


0. KAPEL. 


Summary. 

Mention is made of a new case of ostitis produced by pasteur- 
ellosis following a cat bite. 

A review is given of two undoubtedly similar cases reported in 
the American literature but interpreted differently. 

Zusammenfassung. 

Ein Aveiterer Eall von Pasteurellosis wird erwiilmt. 2 andere Ealle 
in amerikanischer Literatur werdcn erwiilmt. 

R6sum6. 

Mention d’un cas nouveau d’osteite produit par pasteurellosis 
apres la morsure d’un chat. 

TJn recit est donne de deux cas sans doute pareils mentionnes 
dans la litterature americaine, mais expliques differemment. 
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A Study of Bone Formation Pro'Yoked 
i)y Subperiosteal Injections of Blood Plasma, 
Extract of Bone Marrow, etc.: An Investigation 
by Experiments on Animals. 

By , 

ARVID HELLSTADIUS. 


Many experiments have been made in order to provoke new 
bone formation by injecting various substances beneath the pe- 
riosteum and into the sites of fractures. By these procedures it 
was intended to secure union of fractures with unsatisfactory 
callus formation and pseudarthrosis. It is also conceivable that 
by such injections periosteal new bone {os novum), to be used 
for transplantation, may be obtained. A great many different 
chemical substances have been tried without success. Some of 
these Irilled the cells within a considerable area, causing tissue 
necroses and thus directly injming the tissue producing new bone. 
There was reason to expect better results from experiments made 
in order to provoke new bone formation by subperiosteal injec- 
tions of blood, extracts of bone marrow and bone autolysates. 

Bier was the first to inject blood. He stated that fractures 
with large haematomas usually heal well, whereas operated frac- 
tures, where the haematoma was evacuated on operation, and 
compound fractures, in which the blood had flowed out through 
the perforated skin, as a rule show poor callus formation. He also 
pointed out that from a blow on the tibia followed by a haema- 
toma a thickening of the bone at the site of the trauma some- 
tirnes results. All these facts constitute, according to Bier, 
evidence in favour of the haematoma stimulating new bone 
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formation. Bier performed repeated injections beneath the 
periosteum covering the ends of the fractured bone in cases of 
unsatisfactory callus formation or pseudarthrosis, and considered, 
as well as several other authors, the results obtained by this 
procedure to have been satisfactory. Other investigators, how- 
ever, Avere of a contrary opinion. Lexer, Htedebrand and others 
thought that the haematoma in fractures did not exercise a sti- 
mulating influence on new bone formation, and that injections of 
blood round the fracture ends proved detrimental rather than 
beneficial. These authors claimed that the often unsatisfactory 
new bone formation in operated and compound fractures was 
not due to the haematoma being absent, but to the comparatively 
extensive laceration and traumatization of the soft tissues — 
above all, in fractures of this kind, of the periosteum covering 
the fracture ends. In experiments on animals new bone formation 
within the jieriosteum occurs if blood is injected beneath the 
latter (Buokhardt). According to Bergel, it is the fibrin of the 
blood that is responsible for the irritation leading to new bone 
formation, Avhereas the red corpuscles and the serum do not 
participate in this process. Bergel injected, in animals, an emul- 
sion of fibrin beneath the periosteum and obtained new bone 
formation. Ei'^en in man, in cases of fractures with delayed union 
and pseudarthroses, Bergel made repeated injections of fibrin 
emulsion, reporting gratifying results. At the present time injec- 
tions of blood or fibrin emulsion are rarely used in the treatment 
of poorly-healing fractures, surgery of one land or another being 
generally preferred. On the other hand, blood injections have 
not been altogether abolished. Thus, even during the last years 
a few authors (e. g. Csky-Strauss) claimed to have obtained 
good results w'ith this method of treatment. 

Buokhardt states that he has injected subperiosteally extract 
of bone marrow, and that he has provoked new bone formation 
by this procedure. He also injected marroiv extract into gaps 
after resections of bone and observed a stimulating influence upon 
bone formation. I have, however, not been able to find more 
detailed data published by Buokhardt concerning his experi- 
ments on animals. 

Hensohen tried to induce new bone formation by injecting 
autolysates of bone. By repeated injections of this kind beneath 
the .periosteum covering the diaphysis, he obtained in rabbits a 
considerable production of new bone on the surface of the dia 
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'• p]^ysis. In the same way he injected liver autolysate; this, how- 
ever -did not result in new bone formation, but only in the de- 
velopment of hyperplastic periosteal scars. In his opinion, auto- 
lysates axe tissue-specific. Thus solely autolysates of osseous 
tissue, not those of other tissues, would provoke new bone' forma- 
tion. Conversely to Henschen’s observations, Hempel after in- 
jections of bone autolysate found very little, if any, deposition 
of new bone, in his opinion due to the mechanical effect of the 
injection. 

Accordina to the experiments on animals hitherto carried out, 
both blood and extracts of bone marrow, when injected sub- 
periosteally, thus will give rise to new bone formation, whereas 
on the other hand the statements as regards bone autolysates are 
controversial in this respect. It is doubtful whether these sub- 
stances also stimulate new bone formation around fractures. More 
extensive, clinical experience has been gained only from injections 
of blood (and of fibrin emulsion) in cases of fractures mth delayed 
union and pseudarthroses. As this method, however, by now has 
been generally superseded by surgery of one land or another, the 
conclusion appears justified that as a rule the results of blood 
injections have not been particularly gratifying. As to tbe mar- 
row extracts, there is only the statement of Buckhardt, ac- 
cording to which this author observed a stimulating influence on 
the callus formation in experimental fractures, but, as pointed 
out above, I was not able to find more detailed data for these 
experiments. 

In my experiments on animals performed in order to provolce 
new bone formation by subperiosteal injections of blood plasma, 
marrow extract, etc., initially repeated injections directed against 
the cortical bone were carried out, and the new bone formation 
^as studied. Control experiments were made in the' same way, 
viz. injections of normal saline alone. Subsequently injections 
round fracture ends and bone transplants were carried' out in 
or er to investigate the effect on the callus formation, which pos- 
si y might result. The animals used in the experiments were 
hill-grown rabbits. 


Subperiosteal Injections. 

The subperiosteal injections were made on the anterior medial 
ur ace of the tibia, as a rule at intervals of 3 to 4 days; After a 
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certain time tlie animal Avas killed; tlie bone, on Avkicli tlie in- 
jections bad been made, was removed for roentgenography and 
afterwards cut into sections for histological examination. The 
sections were taken from those areas, in which the palpable 
tliiclvening of the periosteum was most bulky, and, consequently, 
also the osteoid deposit. 

Eepeated injections of ordinary blood have the disadvantage 
that the blood cannot be stored without coagulating; for this 
reason fresh blood must be procured for each injection. In order 
to preclude coagulation, I have therefore added citrate solution. 
In my experiments blood plasma was used exclusively. Injections 
of whole blood lead to the soft tissue being infiltrated by blood 
corpuscles and becoming discoloured. If the blood corpuscles are 
irrelevant as to the stimulation of callus formation, as stated by 
Beegee, they may as well be separated from the plasma by 
centrifuging and removed. In order to establish further that this 
conception is correct, I have in Exjp. 1 compared the results of 
repeated subperiosteal injections of citrate blood on one tibia 
with those of simultaneous injections of the identical amount of 
plasma in the corresponding place on the other tibia. The bones, 
on which the injections were made, were removed for histological 
examination after 2 weeks. On both, formation of new osteoid 
tissue was observed, the thickness of which being the same on 
the right as on the left side. Wliere the new bone produced was 
thickest its height corresponded to of the thickness of the 
cortical bone. Thus, plasma stimulated new bone formation to 
about the same extent as citrate blood. In the following experi- 
ments I therefore used citrate flasma instead of whole blood. 

When subperiosteal injections are made, the insertion of the 
hypodermic needle and the injection of the fluid cause some 
traumatiiiation of the periosteum. As it w'as conceivable, in view 
of the generally yexj considerable new bone formation propensity 
of rabbits, that this repeated mechanical irritation of the injec- 
tions as such might give rise to a certain amount of new bone 
formation, in Exf. 2 repeated subperiosteal injections of plasma 
were made on one tibia and, simultaneously, injections of the 
same amount of normal saline on the other. After IS days, when 
the animal was killed, a thickening of the bone could be felt on 
both sides, but on the side where saline had been injected it 
was more bulky than on the other side treated with plasma. 
Histologically, formation of new osteoid tissue was observed. 
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which on the saline side was twice the thickness of the cortical 
bone (Fig. 1), whereas on the plasma side its thickness was about 
the same as that of the cortical bone. 

Subsequently experiments were carried out with extract of bone 
marroiv. The marrow was taken from the diaphyses of long bones 
and extracted with normal saline. The extract was stored in a 
refrigerator. 

In Exf. 3 repeated subperiosteal injections on the tibia of one 
side were made with marrow extract, the identical amount of 
normal saline simultaneously being injected in the corresponding 
area of the opposite tibia. After 17 days the bones were removed 
for examination. There were deposits of osteoid tissue on both 
bones, although the deposit on the side Avhere marrow extract 
had been injected was considerably thicker — more than thrice 
the thickness of the cortical bone (Fig. 2) — than on the other 
side treated only with saline, viz. here nearly as thick as the 
cortical bone. 

In order to compare the new bone formation effects of marrow 
extract and plasma, in Exp. 4 repeated subperiosteal injections 
of marrow extract were made on the tibia of one side and simul- 
taneous injections of the identical amount of plasma on the 
opposite tibia. After 2 months the bones were removed for ex- 
amination, It was then found that on the side where marrow 
extract had been injected a deposit of osteoid tissue had devel- 
oped, which within the area of its maximum bulk was about half 
as thick as the cortical bone. On the opposite side where plasma 
had been injected, there was but inconspicuous (less than of c^he 
thickness of the cortical bone) formation of new osteoid tissue. 

Henschen and Hempel, as mentioned above, used autolysates 
of osseous tissue. In this case hard osseous tissue can scarcely be 
considered to exercise any influence, the autolytical products in- 
stead being derived from the soft bone tissue, i. e. above all from 
the marrow. For this reason I used marrow autolysate. The mar- 
roAV, as in the case of the marrow extracts, was taken from the 
diaphyses of long bones. The autolysis was allowed to take place 
in a thermostat. Autolysates differ from extracts in that respect 
that in the former autofermentative disintegration of proteins has 
occurmd; autolysates therefore contain decomposition products of 
proteins. 

In Exp. 0 , on one side repeated injections of marrow autolysates 
were made and, simultaneously, on the other, of the identical 
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amount of normal saline. After 17 days the bones ^Yere removed 
for examination. De 2 )osits of osteoid tissue were found on both 
sides. The deposit on the side, however, where only saline had 
been injected, was thin (^/a of the thickness of the cortical bone), 
whereas on the autolysate side it was twice as thick {-1^ of the 
thickness of the cortical bone). 

Lericiie has described a specific oedema appearing in the soft 
tissues surrounding the fracture on the 4th to 5th day after the 
accident, wlxich, in his opinion, is of decisive importance for the 
callus formation. This sjiecific oedema, according to Lektche, 
develops at all sites of new bone formation, and there is no new 
bone formation without oedema. I decided to investigate whether 
extract of such muscular tissue might contain substances stimulating 
new bone formation. Troin curettage of the periosteum covering the 
diajdiysis results, in rabbits, without excejition a certain amount 
of new bone formation on the osseous surface (SIaoevex, Albert). 
In jireceding experiments on animals, in which I provoked new 
bone formation by curetting the periosteum, I found the adjacent 
musculature to be pale and oedematous, an oedema obviously 
identical with the fracture oedema described by Lebicjie. In tliis 
way I secured the oedematous muscular tissue, which I subse- 
quently extracted, in order to inject the extract beneath the 
periosteum. Below this will be referred to as nmscidar (issue with 
“jraciure oedema''. 

Before going on to discuss experimejits with extract of mus- 
cular tissue with “fracture oedema”, there is reason to ascertain 
■whether or not extract of normal muscular tissue provokes new 
bone formation. Buckiiardt reports that he has made experi- 
ments by injecting subperiosteally extract of normal muscular 
tissue, thereby obtaining only very slight, if any, new bone 
formation. In Exf. 6 repeated subi)eriosteal injections of ordinary 
muscle extract were made on one tibia, wdiilst simidtaneously the 
identical amount of normal saline was injected on the other. The 
bones Avere removed for examination after 17 days. On both 
tibiae swellings of about the same bulk were detected on palpa- 
tion, and histological examination revealed also periosteal new 
bone formation, being actually somewhat thicker on the side 
where saline had been injected (viz. as thick as the cortical bone), 
than on. the other side treated with muscle extract. 

In Exp. 7 the j)eriosteum was removed from one radius dia- 
physis by means of a sharp raspatory. After 2 weeks the oedem- 
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atoRs musculature covering the area where the periosteum had 
been curetted was excised and extracted with normal saline. 
Eepeatecl subperiosteal injections of this extract were made on 
the tibia of one side, at -the’ same time the identical amount of 
normal saline being injected subperibsteally on the opposite tibia. 
10 days after the first injection the bones were removed for 
examination. On the side where saline had been injected new 
bone formation was absent. On the other side, however, viz. 
that treated with extract, a deposit of osteoid tissue iysb found 
on the bone, which at the point of its maximum bulk had a thick- 
ness of Vs fo of the cortical bone. 

In Exp. S extract was injected similarly, apart from the oedein- 
atous musculature having been excised for pre])aring the extract 
as early as after one week. 1 Aveek after the first injection si pe- 
riosteal deposit could be felt, wliich aftenvards increased in size. 
After 2 weeks the bone was removed for examination. The tibia 
showed a periosteal deposit of osteoid tissue being, at the ^loint 
of its maximum bulk, as thick as the entire cortical bone. 

In Exp. 9 it was investigated Avhether by boiling the extract 
its capacity to stimulate new osteoid tissue formation was ini- 
paired. The extract was prepared in the usual way from mus- 
cular tissue Avith “fracture oedema” excised after 1 Aveek. A por- 
tion of the extract was boiled. Later repeated subperiosteal in- 
jections of the boiled extract were made on one tibia and, si- 
multaneously, of the identical amount of the extract not boiled 
on the other. After 3 weeks the bones were remoA’^ed for examina- 
tion. The deposits of osteoid tissue on both sides Avere of about 
the same thickness. At the point of their maximum bulk the de- 
posits Avere considerably thicker than the entire cortical bone. 

Trom the experiments detailed above it will be seen that re- 
peated subperiosteal injections of blood plasma, marrow extract 
and marrow autolysate give rise to new osteoid tissue formation 
on the surface of the bone. The same applies not only to extract 
of muscular tissue with “fracture oedema”, but also to extract 
of normal muscular tissue.- Furthermore, repeated injections of 
normal saline alone as a rule provoked neAv osteoid tissue forma- 
tion, the layers of which in certain cases attained a very consider- 
able- thickness (cf. Exp. 2 and Exp. 3). This production of hew 
osteoid tissue after injections of norihal saline is probably due to 
the traumatizing effect of subperiosteal injections. Inmertain 
cases such deposits could attain* the- same bulk as in otlier in- 
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stances achieved by injections of tissue extract and marrow auto- 
lysate. The thicimess of the deposits in the individual cases showed 
rather well-marked variations, and this circumstance implies that 
cases where blood plasma was injected on one side and normal 
saline on the other, the new tissue formation was more extensive 
on the saline side than on the plasma side; consequentl}', the 
interpretation of these differences as due to varymg degrees of 
traumatization at the injections readily suggests itself. More- 
over, for this reason it is difficult to forjn an opinion concerning 
those instances where normal saline has been injected on one 
side and marrow extract, etc. on the other, in order to compare 
the effects. Under such conditions it must be considered doubtful 
whether the extracted substances contained in the extracts play 
any part at all in the production of new osteoid tissue, and 
■whether the effect of the injections of these extracts may not be 
due solely to the traumatization by the injections. In those cases 
however, where marrow extract, marrow autolysate or extract of 
muserdar tissue with “fractiu-e oedema” had been injected on 
one side and normal saline on the other, there -was less osteoid 
tissue formation on the latter side. 


Experiments in Order to Provoke Eorniation 
of Calcified Periosteal New Bone by Injecting Plasma and 
Marrow Extract on Damaged Cortical Bone. 

In none of my experiments described above skiagraphically 
visible calcification of the osteoid tissue was obtained. According 
to WiLTOX, for deposition of calcareous matter within osteoid 
tissue to occur it is essential that the cells of this tissue have 
attained a certain degree of maturity or differentiation. This is 
also supported by Fell and Robison’s investigations showing 
that immature bone cells are not able to produce the enzyme 
phosphatase necessary for the deposition of calcareous matter. 

In other experiments I have found that, after osteotomies per- 
formed in the radius of the rabbit, calcification within the osteoid 
callus is skiagraphically apparent after but 2 to 3 weeks. My above 
experiments with subperiosteal injections of plasma, marrow ex- 
tract, etc. extended over up to 2 months, -without traces of calci- 
fication in the osteoid tissue being %dsible in the radiograms. This, 
provided that greater age of osteoid tissue also implies increased 
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differentiation of its cells, cannot be due to lack of maturity as 
regards tke cells of tke osteoid tissue. 

In this respect even other factors play a part, e. g. the osteoid 
tissue receiving a sufficient amount of those substances building 
up the hard bone, viz. above all calcium and phosphorus. It has 
been argued on which ways these substances are conveyed to the 
callus tissue of fractures. One of the possibilities is that they are 
transferred via the blood, viz. originating from the food or the 
skeletal system. Another is that they are taken directly from 
neighbouring osseous tissue. This question has been elucidated, 
as to the calcium, by experiments on animals performed by 
Segovia. After having fractured a bone of an extremity, this 
author, when the callus had developed, removed the fractured 
bone as well as the corresponding bone on the opposite side. It 
then emerged that the amount of calcium in the fractured bone 
including the callus did not exceed that in the not fractured bone. 
Similar investigations were subsequently carried out by Hauler 
and Reiss, who were able to confirm the results obtained by 
Segovia. Rrom this it will be seen that the calcium of the callus 
is taken from the fractured bone. Leriche and Jung have shown 
that os 'purum, when implanted into soft tissues, decreases in 
weight, and that the calcium content of the adjacent soft tissues 
rises to 90 mg%. Direct diffusion, therefore, of calcium salts 
into the surrounding tissues takes place. Thus, if the experiments 
of (Segovia and of Habler and Beis.s prove that the calcium 
is derived from the fractured bone, from the experiments of 
Leriche and J ong the conclusion can be drawn that the calcium 
is not conveyed from the fractured bone to the osteoid callus via 
the blood, but that there is, instead, a direct diffusion of calcium 
from the fracture ends into the adjacent osteoid callus. 

In my experiments specified above, in which new osteoid tissue 
formation was provoked by repeated subperiosteal injections of 
marrow extract, etc., without deposition of roentgenoparent callus 
within the osteoid tissue, the subjacent surface of the cortical 
bone was uninjured, apart from the comparatively slight traum- 
atization caused by the point of the hjqpodermic needle at the in- 
jections. I therefore considered the possibility that this might 
not lead to decomposition of calcium salts in the hard osseous 
tissue, and that consequently deposition of calcareous matter did 
not appear in the skiagrams because of unsufficient supply of cal- 
cium salts and other constituents of the hard bone. Ror this 
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reason I made in some experiments repeated injections of marrow 
extracts as well as of plasma on damaged cortical bone. 

Before describing this part of the investigation more in detail, 
I will, en fassant, give a report on a few experiments showing 
that the marrow is higlily material for periosteal new bone forma- 
tion.- Tliese experiments had, at that time, suggested to me that 
the marrow extract might be particnlaj-ly suitable for investiga- 
tions of this kind. In Exp. 10 on both tibiae suiierficial lamellae 
of cortical bone were chiselled off frour a portion of the median 
surface. In addition on one side a hole extending into the medul- 
lary cavity was drilled in the central part of this area. Through 
the opening a stiletto was inserted, with which the marrow 
was traumatized. Skiagrams made 4 weeks later showed a partly 
calcified periosteal deposit on the perforated bone, but none ou 
tlie otlier side. The partly calcified deposit was about as thick 
as the cortex. In Exp. 11 the same operation as in the jweceding 
eximrimejit was performed, the marrow, however, not being 
traumatized. When the animal was killed after 5 weeks, no 
periosteal deposition of calcareous matter wms visible ou either 
side. In Exp. 12 the superficial stratum of the cortical bone was 
removed from a portion of one tibia, and in the central part a 
hole was drilled extending into the medidlarj* cavity. By a stiletto 
inserted into the hole the marrow was traumatized. SIdagrams 
made 3 weeks later showed periosteal deposition of calcareous 
matter, which after 5 weeks had attained a lieight of 4 times the 
thickness of the cortical bone (Big. 3). 

Thus, if the superficial stratum of the cortex is removed with 
a cliisel, no calcified periosteal deposition visible in the skiagrams 
is obtained; if, however, the cortical bone is perforated as far as 
the medullary cavity, and if the marrow is traumatized, a- very 
considerable deposition of this kind develops. In the case, for 
example, of fractures, the marroAV therefore must be material for 
the development not only of the intermediary but also of the 
periosteal callus. This was also pointed out by Martin (1920), 
who based his opinion on a number of experiments ou animals. 

In connexion with his experiments performed in order to pro- 
voke formation of os novum for transplantation, Orelu observed 
that when os pur urn was inserted beneath the periosteum of the 
tibia a more ample production of osteoid tissue on the • surface 
of the bone resulted than when a wedge was taken from the tibia 
and implanted subperiosteally close to the bone defect caused by 
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Fig. 1 (Exp. 2). New osteoid tissue formation after repeated sub- Fig. 2 (Exp. 3). Repeated subperiosteal injections with marrow extract 
periosteal injections of normal saline. has given rise to new osteoid tissue formation of considerable thickness. 
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the excision of the 1)0110 wedge. Tiiis, in liis opinion, is probnbl)^ 
due to the fact that in the latter case the new bone formation is 
principal^ required to fill up the bone defect in the tibia. 


Ca^Lci-ficcI 
oittaL Jtpo^itiDTi, 



Fig. 3 (Exp. 13). A liolc iras drilled into iho njcdiijlary cavity and the marrow 
Tvas traumatized. A con.siderable periosteal dcpositioji develops. • The traumatized 
marrow stimulates periosteal callus formation. 


In my experiments witli perforation of the cortex and traum- 
atization of the marrow (Exp. 10 and 12), there was new bone 
formation with deposition of calcareoii.s matter from ' the surface 
of the bone, attaining considerable bulk, especially in’ Exp.- 12. 
By traumatizing the marrow new- bone formation, much- more 
abundant than was necessary for -filling the- little drill-hole in the 
cortex, was provoked. Consequently, ■ the -new bone formation 
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proceeds from the drill-hole along the surface of the cortex, pro- 
ducing a deposit of considerable bulk. 

On the side where in my experiments only a superficial layer 
of cortical bone had been removed, the j^roduction of new osteoid 
tissue did not give rise to more conspicuous thickening of the 
bone. Thus, the new osteoid tissue formation would seem to 
develop only to the extent of filling the defect in the cortex, the 
new tissue not rising much over the surface of the bone, Neither 
is, for this reason, the formation of a roentgenoparent deposit on 
the cortex to be expected. 

It is doubtful on which routes the marrow stimulates periosteal 
callus formation. It is conceivable that cells from the injured 
marrow grow forth through the drill-hole or the fracture in the 
cortex to the periosteal surface of the bone there to form a callus. 
It is also possible that from the marrow a substance is secreted, 
stimulating the cells on the surface of the cortex to new bone 
formation. 

In my following experiments designed to provoke formation 
of calcified periosteal new bone by injections on damaged cortical 
bone, initially I therefore used marrow extract. In Bxf. 13 the 
periosteum on the median surfaces of both tibiae was curetted 
with a sharp raspatory in such a way that superficial lamellae 
of cortical bone were injured in addition. Subsequently repeated 
injections of marrow extract were made on one tibia in the area 
where the periosteum had been removed. After 3 weeks periosteal 
calcification appeared in the skiagram for the side where marrow 
extract had been injected, but not in that for the other side. 
When the animal was killed after 8 weeks, there was a consider- 
able deposit of calcareous matter on the side where marrow ex- 
tract had been injected, being, at the point of maximum bulk, 
twice as thick as the cortex. On the other side, however, where 
only the periosteum had been removed, but where no injections 
had been made, still no calcification was observed. In Exp.^ 14 
the periosteum was removed from one tibia, repeated injections 
of boiled marrow extract then being made. In a skiagram taken 
after a little more than 3 weeks, a periosteal deposit of calcareous 
matter was noticed, being twice to thrice as thick as the cortex, 
and after not quite 6 weeks it was 5 to G times as thick as the 
cortical bone (Fig. 4). In Exp. 15 the periosteum on one tibia was 
curetted in the usual way, and afterwards repeated injections of 
marrow extract were made in this place as well as beneath the 
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periosteum witliin tlie corresponding area of the other tibia, 
where the periosteum was intact. In a sldagram taken after 4 
weeks, on the side where the periosteum had been removed a 
periosteal calcareous deposit was visible, being twice as thick as 
the cortical bone. On the other side, however, where marrow ex- 
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Fig, 4 (Exp. 14). Repeated injections of marrow extract on damaged cortical 
bone. Periosteal calcification appeared in tlie skiagram. 


tract had been injected beneath uninjured periosteum, there was 
no calcification. The histological examination revealed formation 
of new bone being, on the side where the periosteum had been 
curetted, 4 times as thick as the cortex (Pig. 6 a); on the other 
side its thickness amounted only to of ffi-o cortical bone 

(Kg. 5 b). 

Thus, from injections of marrow extract on damaged cortex, 
contrary to injections beneath intact jpciiosteum, there resulted 
calcification of the newly -formed osteoid tissue. In addition, in 
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tile former instances the new osteoid tissue formation was con- 
siderably more ample than in the latter. The difference was so 
great that it cannot readily be accounted for by possible varia- 
tions in the mode of mjection on both sides. 

In 16 the procedure was the same as in Exp. 13, apart 
from plasma being injected instead of marrow extract. In the 
slciagram taken after 3 weeks a periosteal calcareous deposit was 
observed on the side where plasma had been injected, viz. 4 
times as thick as the cortex, but none on the other side. 

Consequently, not only did injections of marrow extract on 
damaged cortical bone give rise to roentgenoparent calcareous 
deposits being formed within the new osteoid tissue, but the same 
effect Avas obtained ivlien blood plasma ivas injected. 

In Exp. 17 the periosteum on the median surfaces of both 
tibiae ivas cmetted in the usual way. Subsequently repeated in- 
jections of normal saline were made on one tibia. The animal was 
Ivilled after 4 iveeks. There ivas no palpable thickening of the bone 
due to new osteoid bone formation on either side, nor were perios- 
teal calcareous deposits Ausible in the skiagrams. In Exp. 18 
and Exp. 19 the periosteum Avas curetted on the median surface 
of both tibiae. AfterAAurds repeated injections of normal saline 
Avere made on both bones. I^Tien the animals were Idlled after 4 
weeks, both showed periosteal calcareous deposits on both tibiae, 
in one of the cases (Exp. 18) attaining nearly tlmce the thiclcness 
of the cortical bone. 

Thus, also from injections of only normal saline on damaged 
cortex a roentgenoparent calcified periosteal callus may result, 
being of about the same bulk as after injections of marrow ex- 
tract or blood plasma. 

Calcareous matter visible in sldagrams is deposited in the newly- 
formed osteoid tissue only after the cortex has been damaged. 
The injury to the bone gives rise to processes leading to dissolution 
of calcium salts and other constituents of the hard osseous tissue, 
these substances subsequently spreading by diffusion into the 
osteoid tissue where the calcium is once more precipitated. Even 
if no calcareous deposit whatsoever within the osteoid tissue, pro- 
voked by injections beneath intact periosteum of plasma, marrow 
extract, etc., can be detected in the skiagram, such a deposit may 
still be present, being, however, neither so abundant nor so ex- 
tensive that it appears in the skiagram. For this reason it is also 
of interest to ascertain the calcium content of such osteoid tissue 
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by chemical analysis. I therefore in tw'o experiments arranged for 
the amonnt of calcinm contained in the osteoid tissue to be de- 
termined by chemical analysis, and compared the figures ob- 
tained with the calcium content in normal musculature of the 
same animals. IFor this purpose in Exp. 20 repeated injections of 
plasma were made beneath the periosteum of the tibia. After 17 
days the newly-formed os novmn was removed and, in addition, 
a piece of normal musculature of the same animal for chemical 
analysis of the calcium content. In the osteoid tissue the lime 
content was, in % of the volume of the specimen, 0.3, and in 
the musculature, 0.03. In Exp. 21 the periosteum was curetted 
on one tibia, whilst plasma was injected beneath the intact 
periosteum of the other. Subsequently repeated injections of 
plasma were made on the damaged tibial surface as well as be- 
neath the periosteum covering the other tibia. After 3 weeks the 
new osseous tissue was removed from each tibia and, in addition, 
a piece from the musculature of the same animal. On chemical 
analysis the following figures were found for the lime content 
in % of the volume of the specimen: in the new osseous tissue 
formed on the bone where the periosteum had been curetted, 7.6j 
in the specimen taken from the bone with intact periosteum, 1.8; 
and in the muscular tissue, 0.06. 

From these experiments it will be seen that the calcium con- 
tent even in the osteoid tissue provoked by injections beneath 
intact periosteum, i. e. not giving rise to roentgenoparent cal- 
careous deposits, was considerably higher than in surrounding 
soft tissues. Also during the development of such osteoid tissue 
the periosteum and the cortex are subjected to some damage due 
to the insertion of the hypodermic needle at the various in- 
jections. This damage has obviously been sufficient to cause 
diffusion of a certain amount of calcium salts into the osteoid 
tissue, having, however, been too slight to transpose calcareous 
matter to such an extent that the precipitation of calcium would 
manifest itself in the skiagrams. 

Experiments in Order to Provoke Calcification 
of the Osteoid Tissue by Injecting Ground Bone 
or Calciuin-Phosphorns Solution. 

I have investigated whether the addition of calcium salts in 
the form of ground bone prepared from os purum to the marrow. 
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extract iwiglit stimulate tlie deposition of calcareous matter 
■vvitliin the osteoid tissue. In Exf. 22 boiled marrow extract to- 
gether udth ground os purtm suspended in the latter was re- 
peatedlj" injected beneath the periosteum of the tibia on one 
side, whereas on the other a suspension of gi’ound os fiinm in 
normal saline was injected simultaneously. After 4 weeks the 
bones were removed for examination. In the skiagrams no trace 
of calcareous deposits could be detected on the bone on either 
side. Histologically, there was formation of uew' osteoid tissue 
on both sides, but the deposit w'as considerably thicker on the 
side where marrow extract -f- ground os funtm had been in- 
jected — at the point of maximum bulk nearly twice as thick 
as the cortical bone — than on the other side treated with only 
os 'pw'um suspended in normal saline, being here, at the point 
of maximum bulk, not quite as thick as the cortex. 

PiOBisox and his co-workers immersed longitudinal sections of 
extremity bones taken from rabbit embryos and racliitic 3'ats in 
a calcium-phosphorus solution of specified com)>osition, thereby 
obtaining precipitation of calcium within some areas of osteoid 
tissue and of cartilage. Thus, imder certain conditions calcifica- 
tion of osteoid tissue in a calcium'plios])liorns solution containing 
certain ingredients can occur in vitro. I have used a calcium- 
phosphorus solution prepared according to Eobisox and liis co- 
workers in order to investigate whether repeated injections of 
this solution into the periosteal osteoid tissue resulting from re- 
peated injections of marrow extract would give rise to precipita- 
tion of calcareous matter witWn the tissue. In Exf. 23 repeated 
subperiosteal injections of marrow' extract w’cre made on both 
tibiae. After 2 weeks, simultaneously with these injections of 
marrow extract, Eobisox’s solution was injected subperiostealiy 
on one side. The bones were removed for examination after 5 
weeks. The sldagrams did not show' calcification on either side. 
The osteoid deposit w'as on both sides as thick as the cortical bone. 

Thus, it prOTi'ed impossible to provoke roentgenoparent pre- 
cipitation of calcium by supplying the osteoid tissue with the 
mineral components of bone in tbe form of ground os 'puruin or 
Eobisox's calcium phosphorus solution. The biological and chem- 
ical processes responsible for the precipitation of calcium withm 
the osteoid tissue are highly complicated and largely obscure m 
character, and it is perhaps not so very surprising that the pro- 
cess cannot be instigated solely by injecting the chemical con- 
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stituents of hard osseous tissue. Only by lesions of the bone cor- 
tex (cf. Exp. 13—16 and 18, 19) the biological processes leading 
to calcification of the osteoid tissue were provoked. 


Injections of Plasma Directed against Free Transplants 
of Bone in Soft Tissues. 

When a piece of bone is implanted into soft tissue, as a rule 
osteoid tissue will develop on the surface of the graft. In tb.e case 
of bone transplantation into “bone milieu”, osteoid tissue is 
formed partly on the surface of the transplant in the same way 
as after implantation into soft tissues, and partly osteoid tissue 
originating from the osseous matrix, into which the graft has been 
inserted, proceeds on to the transplant. New bone formation in 
transplantation thus arises from two different places, and it can 
be taken for granted that both these sources of new bone formation 
play an important part for the result of bone grafting. Since re- 
peated subperiosteal injections on a normal bone give rise to 
formation of new' osteoid tissue on the surface of the bone, it is 
of interest to ascertain whether an increase of the new bone 
formation on the surface of a bone transplant can be achieved by 
injecting plasma beneath the periosteum of the graft. In two ex- 
periments (24 and 25) I have studied the effect of repeated sub- 
periosteal injections on bone transplants inserted into soft tissues. 
A portion of the radius diaphysis was resected, and the transplant 
covered with periosteum thus obtained was divided transversely 
into two equal parts. One of these was implanted into the thigh 
musculature on one side, the other one on the opposite side. Be- 
peated injections of plasma were made on one transplant. In one 
instance {Exf. 24) the grafts together with the surrounding soft 
tissues were removed for histological examination after 11 days, 
and, in the other {Exp. 25), after 25 days. Transversal sections 
were prepared from the central portion of each graft. In both 
experiments the results of the histological examination were 
identical. In sections from the grafts, on which injections had 
not been made, no deposits of osteoid tissue were observed, 
whereas the transplants treated with subperiosteal injections in 
certain places showed very slight deposition of osteoid tissue. 

According to these findings, subperiosteal injections of plasma 
on bone grafts would seem to give rise to only very slight, if any, 
stimulation of new osteoid tissue formation. 
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Hiere is evidence to show that ordinary bone transplants can- 
not be replaced by grafts of boiled bone or os furum. 8nch trans- 
plants, when implanted into soft tissues, provoke new osteoid 
tissue formation first after a very considerable lapse of time. 
Along uninjured fresh bone grafts nmr osteoid tissue formation 
occurs often as early as after one week, whereas osteoid tissue 
round boiled bone or os furnm transplants cannot be demonstrated 
earlier than after several months (WuRir, Orell). On bone 
transplants, the cells of which had been killed by freezing the 
graft in liquid air, now bone formation was observed as early as 
after 30 days (Engstrom and Orell). In two experiments I in- 
vestigated whether repeated injections of plasma on boiled trans- 
plants and os fv.nm might provoke early new osteoid tissue 
formation. In Exf. 26 repeated injections of plasma were made 
on a free graft of boiled bone implanted into musculature. After 
4 weeks the transplant with surrounding soft tissues was removed 
for histological examination; no osteoid tissue could be de- 
monstrated. In Exf. 27 plasma was repeatedly injected on a free 
graft of os fimnn inserted into musculature, the transplant to- 
gether with the adjacent soft tissues being removed for examina- 
tion after 23 days. Neither in this instance was osteoid tissue to 
be found. 


Injections of Marroiv Extract, etc. 

Directed against Fracture Ends and Transplants 
within Bone Milieu. 

In Exp. 28 the effect of repeated subperiosteal injections of 
marrow extract round fracture ends was studied. The radius 
diaphyses on both sides were resected to the extent of 2 to 3 mm, 
a broad gap thus being made. The periosteum covering the frac- 
ture ends was not curetted. Afterwards repeated injections of 
boiled marrow extract were made beneath the periosteum in the 
vicinity of the fracture on one radius but not on the other. The 
development of the calluses and the union of the. fractures were 
followed in skiagrams made at certain intervals. It then emerged 
that the roentgenoparent calluses developed equally early, and 
to about the same degree, on both sides, and that osseous union 
occurred as rapidly on the side where marrow extract had been 
injected as on the other side where no injections had been 

made. 
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In Exf. 29 fractures of botli radius diai)liyses , were produced 
in the same way as in Exp. 28. The periosteum, however, was 
curetted on the fracture ends. Subsequently extract of muscular 
tissue with “fractm’e oedema” was repeatedly injected on the 
racture ends on one side. Skiagraphically, the callus formation 
was about equally ample on both siaes. 

In Exp. 30 17.2 cm of the radius diaphysis was resected on both 
sides, the resected pieces of cortical bone then being broken up 
into small fragments, which were inserted into the resection gaps 
(transplantation of “bone chips”). On the side afterwards re- 
peated injections were made of marrow extract. In the skiagrams 
new bone formation was apparent about equally early and ample 
on both sides, and the osseous union occurred at about the same 
time. 

Thus, despite of considerable new osteoid bone formation being 
provoked by repeated injections beneath uninjured periosteum 
and, to a still higher degree, on damaged cortical bone, attempts 
to stimulate callus formation by such injections in cases of frac- 
tures or transplantation into “bone milieu” vrere unsuccessful. 

Experiments with Coagulated Plasma. 

Injections of marrow extract, plasma, etc. stimulate new bone 
formation, especially when made on damaged cortex, but the 
substances responsible for the new bone formation are rapidly 
absorbed, and the effect after each injection is only temporary. 
When plasma is boiled, it jellifies, acquiring a gelatinous con- 
sistency. If such coagulated plasma is implanted, its absorption 
will be comparatively slow. Provided that even such plasma sti- 
mulates new bone formation, this effect can be assumed, because 
of the comparatively slow absorption, to be more lasting in pro 
portion, and there would be reason to expect a stronger stimulation 
than that caused by the injection of ordinary plasma. 

In Exp. 31 it was at first studied whether plasma coagulated by 
boiling, when applied on the diaphysis, provokes new bone for- 
mation. Through a small incision above the median surface of 
the tibia a raspatory was inserted, with which the periosteum 
covering the tibia was curetted within a fairly large area. Sub- 
sequently coagulated plasma was laid down through the incision, 
being placed closely against the cortical bone. X-ray examination 
after 17 days revealed a thin calcareous periosteal deposit. After 

4 — iG4287. Acta cMr. Scandinav. Vol. XGV, 
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26 days tlie bone was removed for examination. In the skiagram 
a calcareous periosteal deposit of about tbe tliickness of the'^cor- 
tex was then visible. Histologically, there was a deposit of new 
bone being, at the point of maximum bulk, as thick as the cortex. 
- In five experiments {Exf. 32, 33, 34, 35, 30) the radius dia- 
physes on both sides were cut through with a saw, producing a 
gap 2 mm wide. The periosteum close to the fracture ends was 
curetted. Round the fracture ends in the radius diaphysis on one 
side plasma coagulated by boiling was placed. The development 
of the calluses and the osseous union were afterwards followed in 
skiagrams made at certain intervals. Thus it was found that the 
development of the calluses and the osseous union in all cases 
proceeded with about the same speed on both sides. A stimulating 
influence of coagulated plasma on the callus formation and the 
union of fractures consequently could not be demonstrated. 

In Exp. 37 it was investigated if the substitution of osseous 
tissue removed from cancellous bone was furthered by filling the 
defect with coagulated plasma. On both sides the cancellous bone 
was removed by curetting from the greater trochanter and the 
adjacent portion of the femur metaphysis. On one side the cavity 
was filled with plasma coagulated by boiling. In the skiagrams, 
made subsequently at certain intervals, the substitution of os- 
seous tissue appeared to be even somewhat retarded on the side 
where the cavity had been filled with coagulated plasma, as com- 
pared with the other side. 

Thus, in fractures with coagulated plasma the same negative 
result was obtained as with injections of marrow extract, etc. It 
may perhaps be assumed that the callus formation is maximal 
in these fractures, and that therefore an intensification of the 
biological processes could not be achieved. 


Summary. 

In experiments on ajuimals it was demonstrated that repeated 
subperiosteal injections of blood plasma, marrow extract,^ mar- 
row autolysate and extract of muscular tissue with and without 
“fracture • oedema” provoked an, as a rule, abundant formation 
of new osteoid tissue on -the surface of the bone. On the other 
hand, also in control experiments with normal saline alone new 
osteoid tissue formation, sometimes being ample, was noticed. 
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Tlie new osteoid tissue form.ation resultmg from repeated sub- 
periosteal injections of blood, niarroAV extract, etc. is therefore, 
either entirely or to a very high degree, due to ]nirely mechanical 
influence. 

In the new periosteal tissue thus obtained in no instance a 
roentgenoparent calcareous desposit was to l)c found. Such a 
deposit was, however, observed when the injections were made on 
cortical bone ineviously having been damaged with a ' .sharp 
raspatory. Thus, a lesion of the cortex is essential for the ori- 
gination of true new bone formation. This calcareous periosteal 
new bone deposit could be as thick in cases only treated with nor- 
mal saline as in those where marrow extract or plasma had been 
injected. On the other hand, calcification did not result from in- 
jections of .suspensions of gromid bone of or Koni.sox\s calcium- 
phosphorus solution into the osteoid tissue. 

Injections round fracture ends gave a negative result. Nor was 
an intensification of callus formation achieved by covering the 
fracture ends with plasma coagulated by boiling. 


Zusammeufassung. 

In tierexperimentellen Versuchen wird gczeigt, dass wiederliolte 
Einspritzungen von Blutplasma, Markextralct, Markautolj^sat und 
Extrakt von Muskelgewebe in das Periost mit und ohne »Fraktur- 
ddem(( eine zuineist reichliche Wucherung von ostcoidem Gewebe 
an der Oberflache des Knochens hervornifen. Dock crhielt man 
auch in Kontroll versuchen mit iiur physiologischer NaCl-Ldsung 
manchmal reichliche Wucherung von ostcoidem Gewebe. Die bei 
wiederholten Einspritzungen von Blutplasma, Markextrakt usw. 
in das Periost auftretende osteoide Gewebsneubildung ist also 
ganz und gar oder doch grosstentcils durch rein mcchanischc Eak- 
toren bedingt. 

In der in dieser Art erzeugten periostalen Neubildung von 
osteoidem Gewebe trat niemals eine im Pdntgenbilde sichtbare 
Ablagerung von Nalk hetvor. Dies mirde hingegen erzielt, wenn 
die Einspritzungen gegen eine im voraus mit einem scharfen 
Baspatorium beschadigte Cortikalis vorgenommen wurden. Bine 
Verletzimg der Cortikalis ist also fiir die Entstehung ciner echten 
Knochenneubildung erforderlich. Diese kalkhaltige, periostale 
Knochenneubildung fiel bei Eallen, in denen nur physiologische 
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NaCI-Lo^suDg gespritet ^rorden war, manchmal ebenso dick aus 
me Hack Verwendung von Markextralct oder Plasma. Dagegen 
konnte duroh Einspritzungen von KnockenmeW oder Eobison’ 
seller Kalk-Pkospkorlosung in das osteoide Gewebe keine Ver- 
kalkung erzielt werden. 

Einspritzungen um Erakturenden gaben negative Eesultate. 
Ancb dnreb TJmgeben der Eralcturenden mit durcb Koeben koa- 
gnliertem Plasma konnte keine Vermelirung der Kalliisbildung er- 
zielt werden. 


R^sum^, 

Des experiences sur les animaux montrerent que des injections 
intra-p&iostees repetees de serum sanguin, d’extrait medullaire, 
d’autolysat m4dullaire et d’extrait de tissu inusculaire, tant avec 
que sans <(oedeme fraeturaire>i, provoquaient une neoformation, 
babituellement abondante, de tissu osteoide a la surface de I’os, 
M6me dans les exp4riences de controle avec simpleiuent de la 
solution pbysiologique de NaCl on obtint une neoformation, par- 
fois considerable, de tissu osteoide. Ainsi done, cette neoformation, 
qui se produit apr4s des injections reiterees de plasma sanguin, 
d’extrait m^dullaire, etc., dans le perioste, est conditionnee en 
tout ou en tres grande partie par des facteurs purement mecani- 
ques. 

Dans les neoformations periostees de tissu osteoide obtenues de 
la sorte il n’apparut jamais de precipitations de ckaux visibles 
sur les radiograpbies. En revanche des precipit4s de ce gem-e se 
produisaient quand on faisait les injections au contact d’une 
corticale qui avait au prealable ete blessee par une rugine tran- 
ebante. Une 14sion de la corticale est done n4cessaire a I’apparition 
d’une neoformation osseuse autbentique. Cette neoformation os- 
seuse periostee, contenant du calcaire, pouvait devenir aussi 
volumineuse dans les cas ou Ton n’avait injects que de la solution 
pbysiologique, que dans ceux ou i’on avait utilise de I’extrait de 
moelle ou du plasma. Par centre, on n’obtint aucune calcification 
par les injections de poudre d’os ou de solution calci-pbosphoree 
de Eobjson dans le tissu osteoide. 

Les injections autoui des fragments des fractures ont dome 
des resultats negatifs. On n’a pas nonplus obtenu d’augmentation 
dtt cal en enrobant ces fragments dans du plasma coagul4 par 


cuisson. 
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From the Surgical Department D, Copenhagen County Hospital, 

Denmark. 

(Surgeon-in- chief: 0. Kapel, M. D.) 


Operative Treatiiient of Gallstone Ileus 
Without Enterotoiny. 

By 

0. KAPEL. 


Even thougli the formidable lethality of gallstone ileus given 
by Naxjnyn — no less than 92% — is no longer valid, the lethality 
mentioned in more recent works — up to 50% — is also likely to 
be excessive nowadays because some of these calculations, at any 
rate in part, are based on accounts of a relatively early date 
(Balch, 1). Still, gallstone ileus is yet a most erratic and serious 
form of ileus and an equally severe complication of cholelithiasis. 
Its serious prognosis is chiefly due to the often most uncharac- 
teristic course of the disease, until the j)rivate physician of the 
patient suddenly is faced by the fully developed clinical picture of 
a severe ileus — most often in elderly obese patients with circula- 
tory disturbances. 

On going through the literature, we decidedly get the impres- 
sion that at an early stage of the disease the diagnosis is more 
difficult than in most other forms of ileus — probably on account 
of the often intermittent course of the symj)toms. We see again 
and again that even the best diagnosticians in many cases do not 
arrive at the correct diagnosis till very late, so that often the 
patients are too exhausted when they are hospitalized for the sake 
of operative treatment. 

Even though the diagnosis is difficult, it still seems to me that 
Wakefield, Vickens & Walteks (2) Are too categorically 
pessimistic in their conclusion when they say: “There is nothing 
characteristic about intestinal obstruction that is caused by gall- 
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stones”; and it is going too far when they add that “a history of 
chronic cholecystic disease is of no, value”. It is quite true that 
a history of cholelithiasis by no means necessarily implies that if 
such a patient has ilbus, it must bb gallstone ileus; arid it is equally 
true that a patient may have gallstone ileus without a typical 
history of cholelithiasis. But a history of cholelithiasis should al- 
ways mean a memento for the clinician and for the roentgenologist. 
And there can be no doubt that the past 15 years’ cooperation 
between roentgenology and surgery has brought not inconsiderable 
advances diagnostically. For, even though we have to admit that 
often it is only after the operation for gallstone ileus that the con- 
cretion can be made out in the roentgenogram, nowadays it still 
happens again and again that the concretion is demonstrated 
roentgenographically before the operation. This is largely due to 
the circumstance that during the last 10 — 15 years the roentgenol- 
ogist has been consulted in the diagnosis of acute abdomen to an 
extent as never before. So now the presence of a concretion in 
gallstone ileus is not infrequently demonstrated prior to the opera- 
tion in an ordinary orientating roentgenogram or with a contrast 
medium as adjuvant (Borman & Bigler, 3; Borman, Bigler 
and Noble, 4; Petren, 5; Norgaard, 6). 

But, even though the diagnosis of gallstone ileus may be said 
to have become more topical than before, all clinicians still ack- 
nowledge that the diagnosis is difficult. Even in the more recent 
reports it still is striking to see how late the patients often are 
submitted to surgical treatment, and how often the diagnosis first 
is made on autopsy (Dulin & Peterson, 7; Adamesteanu & 
Dumitrin, 8). 

Once the diagnosis of ileus is made, a definite treatment should 
be instituted immediately. 

In this connection I think it may be appropriate briefly to cite 
the following case reported by Wagner (9), his Case 3: The patient 
was a woman, greatly exhausted, with pronounced ileus and fecal 
vomiting. Operative treatment was advised, but the patient refused 
to submit to it. So she was treated conservatively, and on the 5th 
day she evacuated per rectum a gallstone measuring 6^/4 x 3 X 
2^2 cm. The patient recovered. 

^ Wangensteen (4) has been able by means of suction drainage 
in the small intestine to abolish the state of ileus so that concre- 
tions are passed spontaneously; yet in 1941 he advised against 
such expectation. 
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Owens (10), employing the same procedure, succeeded in 
getting a gallstone, 3 cm in diameter, to pass spontaneously. Still, 
the condition of these patients, who often are women over 70 
years of age, is so dangerous that we have to take it as a matter of 
course that the danger should be eliminated by operative treat- 
ment as soon as possible if the state of the patient permits any 
surgical measure at all. 

For this purpose, practically all surgeons employed laparotomy 
in the midline below the umbilicus with enterotomy along the 
longitudinal axis of the gut — after the stone has been pushed up 
orally into a dilated and healthy section of the gut. Then sutures 
are made longitudinally or transversally in two or three layers. In 
the presence of ulceration, gangrene or dubious viability of the 
intestinal wall, this part of the gut has to be resected if the state 
of the patient allows it. If this is considered impracticable, resort 
is made to extraperitonealisation of the intestinal section, as ad 
modum Bloch- Mikulicz in tumor cases, with subsequent closure 
of the intestinal fistula. In cases where the concretions have been 
situated as far orally as in the duodenum (pylorus), the opening 
has been made here and the concretion removed, (In such cases I 
should prefer, if practicable, to push the stone up into the stomach 
and remove it through gastrotomy.) 

- Dulin & Peterson (7) have suggested to crush the stone at 
its usual site, far distally in the ileum. But, I think, this procedure 
has to be looked upon as very risky — something that is suggested 
also by the outcome of their own cases: 

a) Stone crushed in the small intestine. The patient died 24 
hours after the operation. 

- b) A-ttempt to crush stone unsuccessful. Enterotomy. 

c) Attempt to crush failed. Injury to the gut after removal of 
the stone (enterotomy) so severe that ileocecostomy was required. 

d) Attempt to crush unsuccessful. 

So this suggestion, which was advanced as late as in 1939, is 
now, I think, merely of historical interest. Indeed, Hinchby 
advises against its employment. 

The prevailing treatment, as mentioned, consists in enterotomy 
with removal of the stone, and it is so old and generally employed 
that Hinchey (11) says that “newer methods of treatment compli- 
cate rather than sinaplify the therapeutic problem”. 

Nevertheless, I venture to assert that an operative treatment 
with which it is possible to abolish the state of ileus without en- 
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Kapel: Operative Treatment of Gallstone Ileus Without Enterotomy. 
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terotomy must be said to simplify rather than, complicate the 
therapy, as it makes the operative treatment easier, more rapid 
and less risky. 

In two cases of gallstone ileus, the only ones I have had occasion 
to treat within the last 8 years, I have employed the following 
technique — • which has worked out most satisfactorily; 

The operation is performed under spinal anesthesia. Laparo- 
tomy is made in the midline, below the umbilicus. Then search 
for the obturating stone, which nearly always is located in the 
distal part of the ileum. Here we meet with a gut that is dilated 
above the stone and collapsed below. On gentle manipulation of 
the gut below the stone, also this part will dilate somewhat. Then 
an attempt is made quite gently, without exerting the least force, 
to mobilize the concretion, and it is found possible to make the 
stone slide easily towards the ileocecal junction. It may seem 
rather surprising, but in neither of my cases (with large cholesterole 
stone) did I have the least difficulty in making the stone pass the 
ileocoecal junction. After this, I have pushed the concretion up 
in the ascending colon, for a short distance, and then closed the 
abdomen, as I think that even very large concretions in the colon 
will not give rise to ileus. The entire procedure has not taken five 
minutes. But it is essential that the small intestine is handled 
with the utmost caution; then the stone suddenly slides down — 
almost by itself. It goes without saying that I should not try to 
employ this method if the intestinal wall showed evidence of 
dubious viability or manifest gangrene. In both of my cases the 
concretion was passed by way of the rectum in a couple of days. 
Both patients recovered. 

The case histories of these patients are briefly as follows; 

Oasel. Wo7mn, aged 72 (Record No. 1574/41). Admitted 2/6 — 22/8/ 
1941. About 2^2 days before admission, sudden pain across the upper 
part of the abdomen, followed by vomiting, after which the pain sub- 
sided. This was repeated about 20 — 30 times during the following 48 
]ouis. Jaundice. Roentgenography: Air-containing loops of small 
intestine, with a surface level of fluid. Diagnosis; Ileus. 

3/6; Laparotomy with propulsion of gallstone. An incarcerated 
gallstone is found to be firmly lodged in the small intestine as the 
cause of the state of ileus. The stone is cautiously pushed down into 
the cecum and then up in the ascending colon for some distance. 

14/6: Two gallstones evacuated by the bowels. 

22/8: After shght, transitory, secretion from the wound, the patient 
IS discharged, with complete healing of the wound. 
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Case 2 Woman, aged 70 (Record No.830/43). Admitted 6/3--10/4/1943 

i'our days Imforc admission, sudden onset of severe pain in the 
epigastrium, radiatii^ to the back, relieved by codem. 2 days before 
admission, similar pain. 4 hours before admission again a vi&lent 
attack of epigastric pain, radiating to the back. No jaundice at any 
time. No passage of flatus or urine. Roentgenographi : Loops of the 
small intestine distended with gas. In the small pelvis, an annular 
lime shadow of uncertain nature (Fig. 1). 

7/3: Increasing state of ileus. Laparotomy with propulsion of gall- 
stone. About 25 cm above the ileocecal junction, a gallstone is located 
— about the size of a Brazil nut, at any rate with one facet. The con- 
cretion is pushed down into the cecum cautiously. 

11/3: On the ward round in the evening, digital removal of a gall- 
stone from the rectum. The next stone passed during the night. 

10/4: Feeling well. Discharged from the hospital. 

So far, in speaking of gallstone ileus, we have considered only 
ileus of the small intestine. We have not tried to look into the 
question as to how the gallstones have entered the gut, and here 
this subject will merely be touched upon in passing. 

I quite agree with Hand & Gilmoee (12), Hinchey (11) and 
Borman, Bigler & Noble (13) in the view that even large stones 
in the colon give no ileus — a fact which also made Wagnee (9) 
conclude that in his patient the large gallstone had passed directly 
from the gall-bladder down into the transverse colon. Hence the 
above-mentioned treatment: once the stone has entered the colon 
it will most likely be evacuated spontaneously under suitable 
therapy. Undoubtedly, it was a quite superfluous measure that 
was taken in Hole’ (13) case, in which the stone was found to be 
located in the sigmoid colon, which then was opened, and the stone 
removed. I fully subscribe to the procedure adopted by Marshall 
& Mitchel (14): in one of their 3 cases the stone was found to be 
located in the cecum; they let it stay there, and subsequently it 
was evacuated naturally. 

Just a few words about the treatment: If the stone is found to 
be facetted, the entire intestinal canal should be palpated in search 
for other stones. Several cases have been reported in which the 
patient had to submit again to laparotomy, from a few up to 14 
days after the first operation, because a new stone had lodged at 
the site of the previous. — And if we find a single large stone left 
in the gall-bladder, cholecystolitotomy with cholecystostomy 
should be performed if the state of the patient permits this measure, 
if not, an operation of the gall-bladder proper should be advised 
when the patient has recovered after the first operation. 



GALLSTONE ILEUS. 


59 


As mentioned, the prevailing operative treatment for gallstone 
dens consists in enterotomy, extraction of the stone and suturing 
of the gut. Still, I think, that the procedure here suggested by me 
offers such great advantages that there can be no doubt that it 
will give a decidedly better prognosis of this dangerous form of 
ijeus — of course, in combination with the postoperative treat- 
ment employed in every form of ileus. If, under this treatment, 
the stone has not been passed within 4 — 5 days it undoubtedly 
will be possible to remove it from the rectum digitally. 

Even experienced surgeons in tliis country as well as abroad, 
with whom I have discussed the question, have acknowledged the 
advantage of this form of treatment, stating that in future they 
would try the method themselves. At the same time, they declared 
that they had never imagined this possibility, nor heard of it. This 
is the more peculiar as on diligent search in the literatm-e I have 
found a case reported in 1888, in which the patient was treated 
in the same manner — also with a good result. As this case further 
suggests the employment of the method, I shall cite it briefly. 

It was reported by Glutton in The Lancet in 1888, Vol. I, p. 
123, in a discussion on gallstone ileus in the Clinical Society of 
London: 

The patient was a woman, 72 years old. Her private physician. Dr. 
Sidney Harvey had made the diagnosis: The probable presence of an 
impact gall-stone from the fact that 15 months before she had passed 
a large facetted biliary calculus”. Laparotomy was performed. The 
stone could be pushed tlnough the ileocecal valve without opening 
the gut, and it was passed 5 days later. It measuring S^/io inches in 
circumference. The patient recovered. 

To me it seems that this case, together with my oAvn tivo cases, 
speaks strongly in favor of the employment of this method in every 
case where the intestinal wall is not injured. 

Naturally, caution has to be exercised in the manipulation of 
the gut so as not to produce any injury in this way. This applies 
in particular to cases in which the gallstones are facetted, possibly 
with sharp edges. 

The procedure itself can be carried through within a few minutes, 
and it offers the unquestionable advantage that opening of the 
intestine is avoided in these patients who nearly always are old 
and obese. 
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Summary. 

Two cases of gallstone ileus are described in whicli the gallstone, 
instead of being removed by enterotomy, was gently milked down 
into tbe colon. Botb patients recovered. 

Jlention is made of a similar case, reported in 1888. 

Zusammcnfassung. 

Besclireibung 2 Ealle von Gallensteinilens. Keine Enterotomie. 
Die Konlcremente warden in den Dickdarm liinuntergesclioben. 

Beide Patienten warden gebeilt. Von einem aknlicken Fall, 
in 1888 erwalint, wird bericbtet, 

R4sum6. 

Deux cas dbleus biliaire sont decrits dans lesquels le calcul au 
lieu d’etre enleve par une enterotomie, doucement est conduit 
dans le colon en fttrayanU I’intestine. 

Tous les deux malades sont gueris. 

Un recit est domie d’un cas pared, mentionne en 1888. 
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From the Central Hospital of Abo. 
(Chief: Prof. H. ElpVING, deceased.) 


On Diapliraginatic Hernia. 

By 

YNGVE OANDOLIN. 


Diaphragniatic hernia may not be a very common affection, 
but it is by no means as rare as it is often held to be, on account 
of the fact that an erroneous diagnosis is frequently made of 
this disease. This tendency is facilitated, on the one hand by the 
fact that the hernia is situated deep in the centre of the body, re- 
sulting in indefinite and abstruse symptoms, on the other hand 
by the fact that aetiology on this point varies. With the develop- 
ment of diagnostics follows a rise in the number of cases met 
with, thus, 30 cases have, for instance, been diagnosed at the 
Mayo Clinic during the 25-years period ranging from 1900 — • 
1926, and as many as 197 cases during the 10-years period cov- 
ering the years 1925 — '1935 (of these, one surgeon, bj'’ the name 
of Harrington, has operated as many as 105 cases); a typical 
example of the comprehensive material of American statistics. 
Hedblom, in 1931, collected over 1,000 cases from the world’s 
literature, a figure which should include a considerable part of 
the cases observed prior to that time, in view of the fact that this 
malady is remarkable enough to cause even sporadic cases of it 
to be published. Extensive literature has been produced on this 
subject. The Erench Surgical Congress held in 1935 to which 
celebrities from other countries, such as Harrington and Trues- 
DALE from the United States and Sauerbruch were invited, 
brought it up for discussion; the literature published between 
1920 and 1934: on this subject exclusively, issued in the course 
of congressional proceedings, comprised no less than 37 pages of 
brevier type. A thesis on this subject was published by Duguet 
in Paris, as far back as 1886. As a result of the war, a great in- 
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crease in the out-put of medical literature dealing with traumatic 
cases, may be expected. In Finland, accounts have been submitted 
by VUllenius, Obdebberg, Koskinen and Laegenskiold. 
(About 5 cases by the last-mentioned.) To these I may now add 
8 cases from the Central Hospital of Abo, observed during the 
years succeeding 1934. 

Diaphragmatic hernias may be assigned to several different 
classes. Depending on their origin they are divided into trau- 
matic, congenital and so-called acquired hernia; the last-named 
constituting a rather diffuse group, to which hernias which have 
arisen more or less spontaneously without any real trauma being 
involved, are ascribed; many of the last-mentioned are, however, 
in all probability, of a congenital nature. Further, they are clas- 
sified into genuine hernias with hernial sac and false without it. 
The major part of all acquired cases represent genuine hernias 
(according to Tbuesdale they exceed 95 %); while almost all 
traumatic, as well as the greater number of the congenital cases 
may be said to be false. — Finally hernias are divided according 
to their localization, a fact which is of special importance where 
congenital cases are concerned. 

The largest group is composed of hiatus hernias through the 
Hiatus oesophageus. Harrington came upon these during the 
course of his operations in 76 cases out of 105. It is to be assumed 
that they are relatively common at a less jironounced stage, inas- 
much as they are often congenital, and that lighter cases fre- 
quently run their course without producing any more defined 
symptoms. The so-called acquired hernias may also as a general 
rule, be consigned to this type, and in many instances appear at 
a later stage in life through atrophy of the fatty tissues lying be- 
tween the oesophagus and the encircling diaphragmatic ring; a 
certain pre-disposition may often be discerned; e. g. Harrington 
observed in the autopsy of normal cases, that in 35 % of them a 
finger could be passed beside the oesophagus through the hiatus, 
and in 2 % even 3 fingers. Hiatus ruptures have been niade the 
object of keen investigation by Akeblund, whose classification 
into three categories has been generally accepted. In the first 
instance, the oesophagus is too short and has pulled the car^a 
up through the diaphragm. In the second instance the cardia 
is in place, but the fundus' has forced its way up beside the oeso- 
phagus. In the third instance both the cardia and the adjacent 
region of the ventricle have pressed upwards, in spite of the 
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oesophagus being normal. Hiatus hernias are as a rule genuine, 
i. e. sac hernias. 

An additional, though far more unusual weak spot, from a 
congenital point of view, is the parasternal through foramen 
Morgagni (by the Ifrench called foramen Larrey), in front by the 
base of processus xiphoideus where a. mammaria perforates the 
diaphragm. A third lies further back in the neighbourhood of 
trigonum liunbocostale or foramen Bochdalek. In the last-named 
position the hernias frequently attain a considerable size and may 
hence be regarded as a stepihng-stone to the vast congenital 



hernias when half the diaphragm, or an extensive part of it, may 
be defective; in the last-named instance the hernial sac is, more 
often than not, missing. That is to say, that the diaphragm closes 
in the 4th embryonal month and if the hernia has been formed 
before that time, a direct .connection remains between the ab- 
domen and the pleura. It is also an extremely difficult question 
to decide whether hernial sac is to be found, or not, even in an 
autopsy; it is not easy to ascertain for a certainty whether the 
serous mem.brane in the cavity is of peritoneal or pleureal origin. 

Traumatic hernias are caused, either by a wound which pierces 
the diaphragm, and in that instance they are without sac, or by 
blunt or indirect violence in which case hernial sac may, or may 
not, be present. At perforation a hole appears which persists, or 
which heals with such a weak scar that the latter may give way 
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at anj time. It is a matter of doubt, wbetber a diaphragmatic 
wound ever heals altogether; small wounds should, however, be 
healed, provided the omentum or other tissue has not been pressed 
into the wound. In the case of blunt violence the diaphragm may 
rupture on a large scale, most often in the cupola in the vicinity 
of the centrum tendineum, or at the place of attachment to the 
ribs. 

Occasionally a secondary hernia may arise from inflammatory 
necrosis, succeeding trauma. 

The ruptures are almost always consigned to the left half of 
the diaphragm; anomalies in development are more rare on the 
right hand side, and the liver here acts as a large tampion. At 
times, an intersected rupture may occur, i. e. the sac may penetrate 
through the mediastinum into the opposite side. 

The size and contents of the hernias varies to a very great 
extent. In over 20 % the ventricle alone may be met with in the 
hernial sac, in 10 % the large intestine alone, then the small in- 
testine and the spleen, more seldom the duodenum, the liver or 
the pancreas; all in all some 70 different combinations have been 
discovered (Truesdale). 

Foetus with large congenital hernias have small chance of sur- 
viving and generally die, either before or after birth; according to 
Truesdale only 25 % of the cases kept under observation sur- 
vived the first month after birth. Strange to say, diaphragmatic 
hernia, otherwise, frequently does not become symptomatic be- 
fore a relatively advanced age has been reached. Thus, Andre 
cites a patient who had passed through 7 pregnancies hut con- 
tracted symptoms at the age of 44; Duval, again, a case that did 
not reveal any symptoms before the age of 66 (quoted from 
Jentzeb). 

The symptoms are rather vague: dyspeptic trouble, possibly 
vomiting, pains in the abdomen and in the chest, attacks re- 
sembling those encountered in angina pectoris, secondary pres- 
sure symptoms from the heart and lungs. One symptom especially 
underlined by Langenskiold, is that the pains are most marked 
when l 3 dng down, and are mitigated when the patient stands up 
and the contents of the hernia sinks down or is reduced. Jentzeb 
mentions dysphagia paradoxa as something typical: the patient 
is incapable of swallowing small morcels of food, but passes down 
large ones with relative ease. Intestinal sounds in the chest are 
pathognomonical, if such may, with any certainty, he localized. 
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Absolute conviction may be obtained by means of an x-ray ex- 
amination comprising the ventricle, and in negative cases the 
large intestine must also be examined witb contrast matter in 
various positions. In doing so care should be excercised to avoid 
confusion of a hernia with Relaxatio diaphragmatica, where the 
diaphragm is abnormally flaccid and curves in a marked manner 
into the thorax, but when no defect is present. (In a case of re- 
laxation, genuine hernia may, however be met with. Kubanyi.) 

Nevertheless, hernia frequently takes its course in a more or 
less latent manner, until a sudden attack of occlusion calls atten- 
tion to the disease. Chronic incarceration may also occur; several 
times erosions have been observed in the mucous membrane of 
the ventricle, due to strangulation in the hernia-aperture, in some 
cases a typical ulcer has resulted from it. Such examples are men- 
tioned for example by Matthews (2 cases, one of which suc- 
cumbed to haemorrhage) and by De Vitt Stetten; even rupture 
of a similar ulcer has been noticed (Jensen). It often occurs that 
a patient undergoes operation due to false diagnosis without the 
real cause of his trouble ever being unveiled (out of Harring- 
ton’s 105 cases, no less than 19 times). Diagnoses frequently 
erred upon are represented by; heart diseases, gallstone, chronic 
gastritis or enteritis, neurosis, whooping-cough, etc. 

The only means of curing diaphragmatic hernia is by an opera- 
tion. Incarceration is a force of vital indication; with symptoms 
of a lingering disease the high rate of mortality at these operations 
should be borne in mind. Opinions as to the most suitable method 
of operation are extremely divergent. The technical obstacles are 
reduced by using the thoracic approach. Cases without hernial 
sac and also with contents broadly adherent, are probably fre- 
quently impossible to manage any other way. In this process the 
pleural cavity is opened between the ribs, or with a resection of 
the ribs, preferably by the aid of high-pressure narcosis; Langen- 
SKioLD uses an ordinary vacuum-cleaner, with which he, after 
operating, sucks the air from the pleura by the aid of a soft 
catheter. Truesdale makes a lapel incision with the base up- 
wards, including all layers of the thoracic wall. Amongst the ad- 
vocates of the thoracic operation may be mentioned, Sauer- 
BRUCH, Hesse, Landois, Langenskiold. Hiatus hernias are 
particularly held to be most easy of access in this manner. The 
abdominal way of approach through an incision paramedially or 
un er the rib arch is recommended for instance by Harrington 

5 Acta chir. Scandinav. Yol. XCV 
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and Kuttxek. IlAniiiNdTox maintains that lie has succeeded 
^th abdominal incisions in all his operations, even though the 
intestines have been adhesive high up in the chest, a statement 
which seems wellnigh incredible. Even such an expert technician 
as Saitebbruch, always uses the thoracic means of access. Pneu- 
mothorax can not be avoided, however, by an abdominal incision, 
if the pleura communicates directly with the abdomen via the 
diaphragmatic aperture, as in most cases of congenital hernias. 
Parasternal hernias are easiest to approach by way of the ab- 
domen. A combined operation consisting of an abdominal incision 
which is Continued inter-costally through the rib curve and which 
may be effected without opening the pleura, has been developed, 
particularly by French surgeons. 

If the hernia has been reduced the entrance to the diaphragm 
is closed after freshening of the rim has taken place. This may be 
impossible in the case of widespread defects, or succeed solely by 
suturing the diaphragm onto the wall of the thorax, through tho- 
racoplasty of the lower ribs or by means of a free transplantation 
of the fascia lata over the defect. A valuable aid is afforded at 
more demanding operations, by the use of a temporary phrenic- 
otomy, which consists in exposing n. phrenicus at the neck, 
compressing it, intersecting it, or freezing it with ethyl chloride, 
or paralyzing it with a novocain injection; in an operation the 
thoracal way thus may also be effected at the place where the 
nerve enters the diaphragm. In consequence the diaphragm re- 
laxes and may be drawn down-wards, thus affording easier su- 
turing. In cases which are inoperable on account of the patient’s 
high age or bad general state of health, a palliative phrenicotomy 
may neutralize any contraction of the hernia and thus alleviate 
the trouble; it may even relieve an incarceration. 

The mortality rate in connection with the operation of dia- 
phragmatic hernia is considerable. The statistics compiled by 
HedblojSI according to which 32 % of the cases have succumbed, 
on the average, 22 % of them forming simple hernia, 51 % ob- 
structed hernia, may here be cited as an example. The best prog- 
nosis is afforded here by the thoracic operation. 

Examined in the light of comparative evidence for various 
methods of operation these figures may, however, be held to be 
misleading. A closer inspection proves that both in thoracic and 
combined operations mortality for simple cases is higher than that 
of incarcerated, which is absurd and must be due to the fact that 
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bad and fairly bad simple hernias have been operated according 
to these methods, bnt only light, incarcerated cases, i. e. that the 
bad incarcerated ones have been operated froth the abdominal line 
of a'p'proach and consequently unduly encumber the 'ptoynosis jot 
laparotomy. 

Mortality according to Hedblom. 



Total Sum 

Simple 

Incarcerated 


Cases 

Deaths % 

Cases 

Deaths % 

Cases 

Deaths % 

Laparotomy . 

246 

96 =-- 30 % 

146 

27 = 19 % 

100 

1 

69 = 69 % i 

Thoracal op. . 

133 

26 = 20 % 

109 

22 = 20 % 

23 

4 = 17 % 1 

Combined op. . 

89 

28 = 31 % 

63 

21 = 33 % 

26 

7 = 27 % 

Total 

467 

150 = 32 % 

318 

70 = 22 % 

1 149 

80 = 54 % 


Skilled surgeons may, however, keep the rate of mortality sur- 
prisingly low, as for instance Sauerbruch in his thoracic opera- 
tions, with, 6 % mortality of 83 operated cases, and Harrington 
in laparotomy with 7 % of 97. 

If the patient sunnves the operation a goo.d result is ensured; 
Harrington only met with 2 relapses in his 105 operations. 

The eight cases observed at the Central Hospital of Abo (in- 
cluding the military department) represent almost all types of 
hernia. 

Four of these, cases are traumatic following a perforating wound, 
one is incarcerated. 

1) 42 years of age. Male. In the Army. Hit by shellsplinter 9. 3. 1941 
on left side of chest. At laparotomy abdominal organs appeared to be 
intact. Furloughed home on account of being over age. On 18. 6. 1943 
he suddenly began to suffer from serious abdominal pains and ventral 
splashing. As the connection with the wound could not .be clearly 
determined he, was taken into a hospital .for civilians. Operated 21. 6. 
1943 (Baltschefesky) for adhesive occlusion, Avith Marwedels incision 
below the left rib curve. Flexura lienalis and omentum had made their 
way into the pleural cavity through a relatively insignificant opening 
in the diaphragm. After reduction the opening in the diaphragm was 
closed and, 6. 7. 1943 the patient could be discharged as. convalescent. 

2) Aged 22. Male. Army-man. Severely Avoimded by sheUsplinter 
20. 7. 1944. Humeral fracture and left-sided haemothorax which de- 
veloped into empyema and was operated on 16.8.1944 by thofac- 
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ostomy. In the early part of 1945, while he was yet in hospital, he 
began to complain of abdominal pains after meal-time, and vomitin'^ 
A roentgenogram revealed that the oral part of the ventricle was to 
be found in the left postero-iuferior section of the thoracic cavity; the 
contrasting matter had risen up to the higher part of the oesophagus 
and scarcely emptied itself at all. At the operation, performed on the 
7. 2. 1945 with a Marwedel incision under the left rib curve (Balt- 
scseffsky), a 3-finger-wide opening could be ascertained to the left, 
tlurough which the fundus-half of the ventricle together with the car- 
dia had been forced up into the chest. The oesophagus passed down 
through the diaphragm in the normal manner, but then turned back 
through the rupture to the cardia. After reduction the rupture was 
closed and the patient was 11. 3. 1945 discharged as convalescent. 


Fif. Z. (c V 



..1 


3) Aged 21. Male, Ex-service man. Hit by shell-splinter 8. 8- • 

Received a wound the size of the nail of the little finger, in the ^ rib 
to the left, causing a slight subcutaneous emphysema, as well as a 
haemothorax which developed into an empyema. Neither the splmtex 
nor the mark of exit could then, ox at any time later, be discovered. 
Rib resection 4.9.1944, In hospital until 22 . 7. 1945. Shortly af 
leaving hospital he began to feel abdominal pains following cMse up 
meals. Sent to civilian hospital. Under observation 
to our hospital 22. 11. 1945. An x-ray picture revealed the m 

reaching considerably higher than usual and that a large par 
central region of the ventricle had passed up 

in it. Opiated 29, 11. (Baltscheffsky) with a Marwedel laparot . 




Fig. 4. Case 3. 
Candolin: On Diaphragmatic Hernia. 
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incision. Tlxe major portion of- the ventricle, a part of colon transver- 
snm and some coils of the small intestine were deposited in the hernia. 
The hernia entrance occupied the centre of the left half of the diaphragm 
and was permeable for over a hand’s breadth, the oesophagus lay at the 
rim of the aperture. The hernial sacj was the size of a child’s head, 
smooth serous membrane continuously encountered, no signs of scars. 
These circumstances indicate the possibility of a congenital hernia, the 
fact of the patient’s being wounded in the same region constituting but 
a coincidence.. The rupture was easily reduced but the closing of the 
opening met with great difficulties. The patient was discharged as 
convalescent 21. 12. 1945. A follow-up examination in February 1946 
showed him to be completely recovered. 


4) 28 years old, Male. In the Services. Wounded 2. 2. 1940 by a 
bullet which pierced the left side of the breast. Eemained in hospital 
for 10 months and re-entered military service, only in 1943. Already 
half-a-year after sustained injury he began to complain of abdominal 
trouble and some time later hyperchlorhydria could be ascertained. In 
July 1944 the pains increased; 2. 8. 1944 he was taken to hospital for 
gastric ulcer with high acid values {HCl = 67, TA — 93). X-ray ex- 
amination, tonus and peristaltic of ventricle were normal; no remains; 
bulbus duodeni deformed. To the left a diaphragmatic hernia; a sizable 
share of the small intestine had forced its way up into the thoracic 
cavity; in the left inf ero -lateral section moderate pneumothorax. ■ — 
Contrast enema was not given, consequently the possibility of the co- 
lon having partaken in the formation of the contents of the hernia-sac 
cannot be excluded (the small intestine is scarcely ever to be found 
there alone). The patient was not keen on undergoing an operation and 
was then pronoimced fit for auxiliary service 29. 9. 1944. — The mag- 
nitude of the hernia in comparison with the small scars is remarkable, 
and in this case one might also consider the possibility of the trauma 
being an occasional coincidence, that the hernia was congenital and 
had developed without exhibiting any more marked symptoms, and 
that the trouble was principally due to the duodenal ulcer. 


The fifth case^was a traumatic rupture caused by blunt force. 

5) Aged 32. Male. Badly jammed during work 27. 5. 1938, abdomi- 
nal contusion, extensive lumbogluteal haematoma, which developed 
into necrosis of skin which was cured after 7 months when several 
epidermal transplantations had been made. Nine (9) months succeeding 
trauma he started to complain of nausea, vomiting, and pains to the 
left of the hypogastric region, while a softened tone was revealed in 
the inferior section of the left lung. X-rayed 27. 1. 1939. Diaphragm 
a full hand’s breadth higher to the left than to the right and almost 
immovable; the fundus of the stomach' above the diaphragm; fundus 
aud part of corpus compressed to a width of 3 cm. Operation 17. 2. 
1939 (Elfvixg), the thoracic way of approach, involving resection of 2 
I'lbs. The ventricle was pressed up through a lY® hand’s breadth sized 
gap in the diaphragm and was adhering to both pleura and diaphragm; 
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and reduction the opening was sutured. Increasing diffi- 
cultj in respiration followed upon operation, with esitus 19 . 2 . 1939 . 


Tlie^ sixth, case was incarcerated and rather uncertain as to 
type, it may be congenital or acquired, possibly a hiatus hernia. 

_ 6) 29 years old. Male. For a long time he had felt burnings (acidity) 
m upper part of abdomen and had not been able to take any acid food 
when he suddenly on 30. 6. 1934 was seized with grave abdominal 
pains which, however, decreased the following day. First diagnosed 
for pleurisy, but when the pains increased and an obstruction-like con- 
dition developed, he was taken to hospital and operated 4. 7. 1934 
(Baltscbdepfskv): Median incision elongated by a transversal left- 
sided. incison. Part of the wall of flexura lienalis was squeezed into an 
opening in the centrum tendmeiun and a portion of the intestinal wall, 
the size of the palm of a hand, had been turned into necrosis. Following 
reduction and suturing of the opening, the bowel was led out through 
the incision in the abdominal wall. Nevertheless the patient died 7. 7. 
1934, from peritonitis and intestinal paralysis. 


The last two cases consist of congenital hernia, both incar- 
cerated. 

7) Aged 45. Male. Earlier in good state of health. Suddenly 24.6. 
1942 stricken \vith heavy pains under the chest; they gradually de- 
creased, but increased a few days later when the patient became sub- 
ject to vomiting. Taken to hospital 29. 6,, but passed away the fol- 
lowing day. At the autopsy, a 10 cm wide hernial aperture was ob- 
served to the left of the aorta; the whole left half of the thorax up to 
the clavicle was filled with ventricle, small intestine and omentum, 
while the lung was compressed to a string at the mediastinum. 

The eighth case is the most remarkable and the impulse to this 
paper. 

8} 23 years of age. Female. Enjoyed good health. No more remark- 
able trauma in anamnesis. Eoutine x-ray examination of lungs at the 
Pemar Sanatorium 10 and 5 years ago, on which occasion the left lung 
was stated to be atrophied (no picture taken). She suffered five years 
a^o from an attack of abdominal pains which lasted a day and a half. 

Pregnant 71 month (1st pregnancy), when she was snMeuly taken 
with bad abdominal pains and vomiting. Following day taken to 
gynaecological department of the hospital. The abdomm was abnor- 
mally large and tense, the patients gravid uterus dominated the ab- 
dominal deposit while to the left of it an indefinite resistance was met 
with, which might possibly be a twisted ovarial cyst. At laparotomy 
with’ a long median incision (at first under the navel) l^Fe uterus 
was found to correspond to an ordinary 6 months gravidity, wMe the 
adnexa were completely normal. As the case evidently lay outside the 
pale of gynaecology a surgeon (i. e. the undersigned) was called m. me 



ON DIAPHRAGMATIC HERNIA. 


71 


abdominal cavity at first sight presented a rather striking appearance- 
Except for the uterus and the adnexa the peritoneal cavity was almost 
void. The whole of the right-hand side of the belly revealed a blank 
peritoneal surface. The liver was however in place, the strongly dilated 
fundus ventriculi appeared with a considerably swollen spleen on its 
convexity; but then the ventricle suddenly bent backwards and up- 
wards and vanished. To the left lay a small coil of sigma, frorn there 
the narrow colon transversum passed upwards lilce a band and dis- 
appeared. There was no sign of the rest of the intestines. The diagnosis 
ms thus settled. To the left in the diaphragm an opening could be felt 
the size of a fist and which ended laterally with a thick, sharp edge 
which had to be cut through before the contents of hernial sac could 
be reduced. The pylorus half of the ventricle, very dilated, the whole 
of the coecum with appendix, together rvith the pancreas and retro- 
peritoneal fatty tissues, were drawn down from the pleural cavity, 
all imbibed with a gelatinous fluid and easily moved, the small intes- 
tine in its entirety, coecum with appendix and colon ascendens plus 
transversum and omentum. The whole cavity was walled in with a 
smooth serous membrane without adherences and stretched as far as 
cupula pleurae, while the lung felt like a half-soKd node at the me- 
diastinum. The opening in the diaphragm was closed with silk sutures, 
which presented no difficulties as the intestines were taken out of ab- 
domen. To find room for the intestinal canal in the abdominal cavity 
proved on the other hand, to be impossible, so a seciio caesarea minor 
was effected, as the patient anyhow with certainty would abort, if 
she survived the incision. Further, a gastrostomy was applied to di- 
minish the volume of the ventricle, upon which a great quantity of 
matter resembling coffee-grounds discharged itself. The exact closure 
of the abdominal wound was then realized without any greater diffi- 
culty. However, as expected the operation weakened the strength of 
the patient to such an extent that she died 31. 7, i. e. 3 days after 
operation. 

This was, accordingly, a congenital hernia with a large aperture 
to the left in the diaphragm. An incarceration which was impending 
a few years before had receded, but now the pressure of the gravid 
uterus became too strong and a new obstruction became apparent. 
It was remarkable that the retroperitoneal tissue with the pan- 
creas and duodenum was so loose that they were all able to slide 
up into the chest. From a techmcal point of view it was surprising 
that the closing of the defect could be so easily accomplished. The 
hernia was a so-called false hernia with serous membrane com- 
mon to both cavities. It would have been of interest to examine 
the conditions in the thorax more closely, but owing to the fact 
that the relatives removed the body before an autopsy could take 
place, this was impossible. 
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TIius of the above 8 cases, 2 were congenital, 1 congenital or 
acquired, and 5 traumatic, 4 as a result of bullet or shell shrapnel, 
and one caused by blunt violence; all situated on the left side! 
It may be difficult to decide what type a certain hernia belongs 
to. In two of the cases mentioned in this paper which I have as- 
signed to the traumatic class, the hernia was extensive enough 
to place it ivith the congenital t 3 q)e, as the rupture opening re- 
sulting from bullet wounds is generally of small dimensions; it 
would indeed be a very singular coincidence that they should 
both happen to be wounded at this spot at a suitable time before 
the appearance of the symptoms. 4 hernias were incarcerated. 
The time that elapsed between the trauma and the operation in- 
cluding the maldng of a diagnosis, varied from between and 
4^5 years. The findings and results of the operations may be seen 
in the following table. 


4 perforating tranmns 

1 op. 

I Contents 

conval. colon (wall of llexiira 
lienaiis) 

! 

incarccr. 


1 op. 

conv.al. . ventricle (-f enrdia) 



1 op. 

conval. ventricle -f small in- 
! testino and colon 



] not op. 

untreated j small intestine 

1 (-{- colon?) 


1 blunt trauma . , . 

1 op. 

died ' ventricle 


1 hiatus hernia . . . 

1 op. 

died j colon transversnm 

iucarcer. 

2 congenital hernia . 

1 autopsy 

died i ventricle -f small in- 
testine 

incarccr. 


1 op. 

1 

died ' almost entire intestinal 
j canal 

incarccr. 


Operation performed by laparotomy in all cases except no 5 
(blunt trauma) which was operated by the thoracic way of ap- 
proach. 

An undiagnosed or untreated diaphragmatic hernia constitutes a 
grave danger to the patient. The duty of the surgeon in doubtful cases 
is to mahe a careful examination and when a diagnosis has been formed 
to endeavour to perform the operation during a calm interval; with 
weak patients a palliative phrenicotomy should be considered. The 
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choice of operative method of approach depends upon the type of case 
in question, as ivell as the technical means e. g. of high pressure nar- 
cosis; if the hernia is not adhesive the abdominal xvay appears to he 
practicable. The shape of the rib curves also plays an important part 
in the choice, a narrow epigastric angle is unfavourable, a wide one 
facilitates the approach. If a diaphragmatic rupture or defect has been 
discovered e. g. at laparotomy of a bullet wound, it is advisable to close 
the hole simultaneously, as the chances of a future hernia are very 
great. — The roentgenologist shoidd examine the ventricle tvith con- 
trast matter in various positions. In negative cases an examination 
of the large intestine always should be added, otherwise the hernia 
may be overloolced; in one of the cases here described, for instance, only 
the ventricle could be observed, although part of colon transversum 
was also involved. — To general practitioners applies, that in cases ex- 
hibiting vague symptoms in the region of the diaphragm, the possi- 
bility of a diaphragmatic hernia should be taken ioito consideration, 
especially if the trouble is mitigated in an upright position, lohile the 
patient should be sent to a hospital in possession of the resources ne- 
cessary for an adequate examination. 

Summary, 

8 cases of diapliragniatic liernia have been observed at the 
Central Hospital of Abo, since 1934. 4 were the result of per- 
forating trauma, 1 of blunt trauma, 1 was a hiatus hernia and 2 
cases were congenital. 4 cases were incarcerated. In one of the 
last-mentioned instances incarceration arose in connexion with a 
VI months’ pregnancy; the hernial sac filled the whole of the left 
part of the thorax and contained half the ventricle, the whole of 
the small intestine, the major portion of the large intestine as well 
as the pancreas. — 5 were operated by the abdominal way (2 
died), 1 the thoracic way (died); 2 were not operated upon (1 
died from incarceration). All survivals belong to the bullet or 
shellsplinter-class. The writer is of the opinion that operation per 
laparotomy from a techmcal point of view can be less difficult 
than one might imagine. It is no easy task to diagnose this ail- 
ment, which demands confirmation by an x-ray examination with 
contrast matter. When the diagnosis has been ascertained, it is 
admsable to perform an operation provided the health of the 
patient permits, and that should preferably be undertaken during 
an interval devoid of symptoms. 
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ZusauiraeujEassuiig. 

Der Verf. veroffentliclit 8 Falle von Diapliragmaliernie, beob- 
acbtct iru Zentrallcrankenbaus der Stadt Abo seit 1934. 4 Palle 
entstanden durcb perforiereade Gewalt, 1 durcli stumpfe Gevalt, 
1 war ein Hiatiisbrucb nnd 2 -waren kongenitale Briicbe. 4 Balle 
wareu inlcarzeriert. Bei einem der kongenitalen Balle entstand 
eiue Inlcarzeration im AnscWuss an eine Gra%aditat im Monat. 
Der Brucbsack fiillte den ganzen linken Teil des Thorax aus iind 
enthielt die Halfte des Ventrilcels, den ganzen Diinndarm, den 
grossten Teil des Dickdarms und das Panlcreas, Burch Laparo- 
toinic vriu-den 5 operierfc (2 gestorben), durch Thorakalschuitt 1 
(gestorben), 2 warden nicht operiert (1 gestorben an Einklem- 
mung). Alle tTberlebenden gehoren zur Gruppe der Splitter- bzw. 
Schusswunden. — Der Verf. wcist darauf hin, dass erne Operation 
per Laparotouiie technisch leichter sein kann, als man glauben 
wilrde. Die Diagnose ist schwierig und fordert Bestatigung durch 
Bontgenuntersuchung mit Kontrastmittel. Ist die Diagnose ge- 
stellt worden, soil man operieren, falls der Zustand des Patienten 
es nur erlaubt und zwar amliebsten wahrend einer symptomfreien 
Zwischenp er io de . 


Besume. 

L’auteur rapporte les observations de S hernies diaphragmati- 
•qiies traitees a I’Hopital Provincial de la ville d’Abo, en 1934. 
Quatre etaient dues a une I&ion perforante, uue a un traumatisme 
contondant, une s’etait produite au niveau du hiatus, et deux 
etaient congenitales, Quatre d’entre elles etaient etranglees. Dans 
un des derniers cas Petranglement se montra en relation avec 
une grossesse du sixieme mois. Le sac herniaire remplissait com- 
pletement Themithorax gauche et contenait la moitie de I’estomac, 
tout Tintestin grele, presque tout le gros intestin, ainsi que le 
pancreas. Cinq des sujets furent operes par laparotomie (2 morts), 
et un par voie thoracique (mort); chez deux il n’y eut pas d’in- 
tervention (une mort, par incarceration). Tous les survivants ap- 
partiennent au groupe des blesses par eclats d’obus ou^par balle. 
L’auteur constate que I’operation par laparotomie peut etre moins 
difficile, du point de vue technique, qu’on ne le croyait. Le diag- 
nostic est fort difficile et demande a etre controM par radioscopie, 
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avec ingestion de baryte. Le diagnostic etabli Toperation s’im- 
pose, pour pen que Fetat du patient la rende possible, et elle s’exe- 
cutera «a froid» de pref&’ence. 
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On Slipck (luring the Healing Stage 
of Peritonitis. 

% 

PHILIP SANDBLOM and BIRGER HAHN. 


Owing to tile increasingly rationalized methods of therapy the 
mortality following peritonitis has during the last decade been 
substantially reduced. Severe cases of peritonitis which earlier 
were fatal during the first stage of the disease may now in many 
instances be brought through the critical period and to healing. 
Due to this, we have been given occasion to deal with later stages 
of the disease which previously were little, if at all, known. To 
take an example, the increasing frequency of mechanical ileus 
in the later course may be mentioned (Mulholland). 

For a detailed description the reader is referred to the excellent 
monography on peritonitis by Steinberg (1944). The object of 
the present communication is to illuminate a condition of shock 
which occasionally appears during the healing stage of peritonitis 
(and which as far as we have been able to ascertain has not pre- 
viously been described). 

The morbid picture of peritonitis includes as major features, 
dependent on each other, the factors of infection, intoxication, 
shock, and so-called paralytic ileus. A rational therapy is directed 
towards all of these factors. The paralytic ileus may be considered 
to be that which presents the greatest difficulties. It is caused by 
the involvement of the bowel by infection, intoxication, and 
thereby conditioned disturbances of abdominal circulation. All 
measures directed towards these factors also contribute towards 
the relief of the ileus condition. 
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Direct therapeutical measures against meteorism are drainage 
of the intestinal canal by inlaying tubes, preferably Mller- Abbots’ 
tube, combined with drainage according to Wangensteen’s method. 
To these measures is added inhalation of oxygen in a strong 
concentration. In severe cases, and in cases where this treatment 
for various reasons is difficult to carry out, however, the ileus 
condition with a large meteoristic and distended abdomen may 
remain for several days and even longer. Treatment is nowadays 
often even in these cases recompensed by a gradual improvement 
of the patients’ condition in spite of the ileus, revealed by a falling 
temperature, improved circulation and decreasing intoxication. 
Finally, the bowel resumes activity as a sign of the healing of 
the local processes; gases and subsequently stools are passed and 
the meteorism abates. (This stage is not to be mistaken for that 
in which with a progressing deterioration and continued ileus the 
passage of some foul, liquid motions merely implies that the in- 
testinal canal is running over.) 

Thus, the bowel resumes its activity more or less rapidly — 
as a rule gradually and parallel with other signs of improvement, 
but sometimes more suddenly. We have observed that those 
cases in which the bowel speedily resumes function after having 
been inactive for some time have a tendency to fall into a con- 
dition of shock, which, if worst comes to worst, may kill the 
patient. 


The shock in these cases apparently not being associated with 
other changes of the patient’s condition, we consider that it in 
all probability is due to the returning functional acti^dty of the 
bowel. Naturally, one should be cautious in definitely establishing 
such a connection: these patients are in a latent state of shock, 
which for trivial reasons may change into a frank condition 
thereof. However, the course described has been of too regular 


an occurrence merely to be a coincidence, and also seems, as far 
as We have ascertained, to be the experience of other clinics. 

AVhen therefore we in the treatment of a severe peritonitis with 
protracted meteorism hear that the bowel has moved and that 
the abdomen has begun to subside, we do not exclusively con- 
sider this as a satisfactory sign of recovery, but also as a warning 
signal. 


A recent case illustrates the facts mentioned above so perti- 
nently that we desire to present it in detail. 
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Cnse Report. 

A girl, oue-a.nd-oiie-]ialf years of age (KLV 68/46) was liospitaUzed 
after one week of lUness with rlumtis and a cough, but with absence 
of abdommal symptoms. During the last twenty-four hours the general 
condition had become deteriorated, with a temperature of 40° and a 
couple of loose mucous stools. On admission the abdomen was soft but 
revealed a slight diffuse tenderness. The patient was admitted to the 
Medical Clinic, with the suspicion of bronchopneumonia. The picture 
of a peritonitis, however, now developed insidiously, at first variably 
with slight meteorism, muscular tension and shock, subsequently with 
pronounced and definite symptoms. The patient was after four days 
transferred to the Surgical Clinic and operation carried out. A gang- 
renous perforated appendix in an abscess which was not clearly de- 
marcated was found medially amongst the small intestines. Thin pus, 
containing hemolytic B. coli was in addition found spread diffusely 
in the abdomen. The appendix was removed and the abdomen closed 
without drain. During the further course the patient was treated with 
constant drainage of the intestinal canal by tubes per rectum and 
orally, the latter being connected with a suction apparatus. Controlled 
administration of fluid and plasma, sulfa- and penicillin therapy and 
oxygen in high concentration were instituted. 

The patient’s condition, however, was poor with a state of shock 
and the abdomen markedly dilated and distended. The abscess was 
drained on the second day following operation. 

Improvement of condition on the third day with falling temperature 
and less shock. The abdomen was less distended, but stiU tense. 

On the fourth daj' continued improvement. The condition of shock 
was raised, sensorium clearer. The abdominal girth also began to 
subside) gases were passed, and in the afternoon, several small offensive 
stools. A manifest diffuse oedema began to develop in spite of normal 
blood values for albumen and electrolytes. 

During the following night a shock suddenly ensued, coincidently 
with an increase of the oedema. In spite of intense shock therapy death 
occurred on the following day. . . . . , 

Necropsy revealed a generalized fibrinopurulent peritomtis with 
loose, adhesions of the small intestines. 

Atelectatic areas of the lungs. Moderate fatty degeneration and ne- 
crobiosis of the liver and kidneys. 


Eficrisis: The course of the patient’s disease may be recon- 
structed with fairly great accuracy. The patient was probably 
first taken ill with appendicitis, medially amongst the^ small in- 
testines, on perforation giving rise to an abscess. This abscess 
was not clearly demarcated and owing to its localization, occa- 
sional suppurations occurred into the free abdominal cavity. e 
central localization of the abscess explains the absence of abdom- 
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inal symptoms and of abdominal iiain. Tbe fact tliat only small 
amounts of leakage occurred at a time explains tke variable 
course witk repeated conditions of shock and but occasional 
symptoms of peritonitis. 

Some days following operation the peritonitis apparently was 
well on the way towards healing and on the fourth day the con- 
dition was so much improved that there seemed to be good hopes 
of recovery. Already at this stage, however, we expressed appre- 
hensions for the period when bowels and abdominal circulation 
would resume normal function, fearing that a rapid resorption 
of the large amount of toxins in the abdomen might bring on the 
danger of toxemia and shock. 

Our misgivings were confirmed when a pronounced shock of 
the histamine type appeared, uncontrollable and leading to death. 

The development described is similar to the dangerous condi- 
tion of shock occasionally appearing in association with the relief 
of a mechanical ileus, perhaps most pronounced in intussus- 
ceptions of long standing. AiRi) has bestowed special attention to 
this question. He has also studied this depressor effect experi- 
mentally by inflating an excluded intestinal loop with air, sub- 
sequently opening the exclusion suddenly. The effect was also 
obtained in animals in which the bowel was denervated, and is 
byAiRD explained to be brought about by an acute toxemia. 

In a paralytic ileus during peritonitis the recovery will hardly 
be as sudden as in the relief of a mechanical ileus, but on the other, 
hand we have the complication of bacterial toxins, from the 
peritonitis added to the intestinal toxins. Furthermore, the latent 
shock present more easily becomes manifest in this condition. 

In the treatment of peritonitis attention ought to be directed 
towards the contingency of a late shock in the stage of healing. 
Of major importance is the institution of an efficacious drainage 
of the digestive canal, preferably with Miller-Abbots’ tube and 
suction according to Wangensteen, particularly in cases where 
meteorism and suspension of passage are not speedily relieved. In 
these cases it might possibly .be advisable to replace a portion of 
t e intestinal contents obtained through the Miller- Abbots’ tube 
With a suspension of animal- coal in order to bind the toxins. 

Siimmjiry. 

Attention is drawn to a stage of shock which may occur during 

e ea mg stage of a peritonitis when intestinal function sud- 
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deniy is resumed after Iiaving been suspended for a period of 
some (iuration. The course is illustrated by a typical case. A 
comparison is drawn with instances of shock occasionally ensuing 
on the sudden relief of mechanical ileus. In the treatment stress 
is lain on the importance of an efficacious drainage of the in- 
testinal canal through inlaying tubes. 

Ziisamraeufassuiig:. 

Es wil’d auf ein Schockstadium aufmerksam gemacht, das 
wahrend der Heiluug einer Peritonitis eintreten kann, wenn die 
Darmfunlction plotzlich wieder in Gang kommt, nachdem sie eine 
Zeitlang ausgeschaltet war. Der Vorgang wird durch einen typi- 
schen Fall veranschanlicht. Yergleiche werden angestellt mit 
SchockKustiinden, die hin und wieder einmal auf die plotzliclie 
Bchebung eines mechanischen Ileus folgen. Bei der Behandlung 
wird Gewicht gelegt auf die Bedeutung einer effektiven Dranage 
des Darmkanals durch eingelegte Rohren. 

Rosnmd. 

L’attention est attiree sur un etat de shock qui pent surveuir 
pendant la convalescence d’une peritonite quand la fonction de 
Fintestin reprend tout a coup apres avoir et6 inhibee pendant 
une periode d’une certaine duree. L’evolution des accidents est 
illustr4e j)ar un cas typique. Une comparaison est faite avec des 
exemples de shock se produisant occasionnellement apres la sup- 
pression brusque d’un ileus m^canique. Pour letraitementjonin- 
siste sur I’importance d’un drainage efficace du conduit intestinal 
par des tubes laissfe a demeure. 
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Oastric Emptying after Stomach Resection. 

By 
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Introduction. 

Kecent investigations on the serum proteins in patients vrith 
surgical affections in the gastro -intestinal tract have brought up 
the question as to their possible role in the postoperative passage 
difficulties which sometimes arise in these patients after an- 
astomosing operations. The theoretical arguments that hypo- 
proteinemic edema in the gastro-intestinal walls could obstruct 
passage through the site of the anastomosis as well as cause a re- 
duction in peristalsis thus giving rise to difficulties in evacuation 
are not inacceptable. However, the clinical and experimental data 
presented in the literature as a basis for this assumption are not 
very convincing. Mecray, Barden and Ravdin (1937) found 
prolonged evacuation time in both intact and operated stomachs 
in dogs which they assumed had hypoproteinemia. However, their 
control of the serum proteins was not beyond reproach, nor was 
their clinical material convincing. Barden, Ravdin and Brazier 
(1937) found prolonged evacuation time in patients with stomach 
resections after Billroth I and II when there was hypoprotein- 
emia. They believed that this was due neither to reduced tonus 
or peristalsis, but to edema at the site of anastomosis. Barden, 
Thompson, Ravdin and Frank (1938) found that in dogs with 
experimental hypoproteinemia, due either to diet or plasma- 
p eresis, there was considerable prolongation of the time required 
for a contrast meal to pass through the small intestine. They 

6 k6Ji281. Acta cliir. Scandinav. Yol. XCV 
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ascribed tliis to edema in the intestinal wall. Casten and Boden- 
heimkr (1941) have demonstrated edematous intestinal loops and 
edema in the G— E opening which they believed due to hypo- 
proteinemia on relaparotomy of a patient with passage obstruc- 
tions. However, they had not made any protein determinations 
in this patient. 

The evaluation of a possible causal relationship between post- 
operative passage obstruction and visceral edema would be dif- 
ficult in a clinical material. The demonstration of such edema is 
not possible as these patients are rarely relaparotoinized. There 
are therefore only indirect indications of visceral edema, namely 
firstly the demonstration of a hj’-poproteinemia so extreme that 
the colloid osmotic pressure lies below the critical concentration 
for the occurrence of edema. Secondly the demonstration of ex- 
ternal edemata which would indicate that there may also be 
edemata in the intestines witli their low tissue tension. Thirdly 
there are certain indications ex juvantibus in retention patients 
wlio are edema suspect. 

The significance of the hematological findings is considerably 
diminished by the fact that experience has shonm that postopera- 
tive passage difficulties occur in many patients who show no in- 
dications of hypoproteinemia and, on the other hand, as shown 
by the present material, many patients with pronounced hypo- 
proteinemia have an uncomplicated postoperative progress. The 
demonstration of external edemata is probably the most reliable 
indication that visceral edemata are also present, on condition 
that they are due to hyp)oproteinemia. As regards conclusions ex 
juvantibus, the effect on retention of the restoration of the pro- 
tein values, we know that a postoperative retention can disappear 
spontaneously and rather quickly without any changes in the se- 
rum protein values. The immediate disappearance of the reten- 
tion after the administration of adequate amounts of proteins 
is therefore no decisive proof either. 

It thus appears that none of these criteria alone affords suffi- 
cient evidence to allow the conclusion that visceral edema has 
been present. However, on consideration of all of them the prob- 
ability of such a conclusion is increased. In the present materia 
of patients who have undergone gastric operations, those who 
have had retention complications will be examined with regar 
to their serum proteins and external edemata as well as the o n 
served effect of the protein therapy administered. 
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Material. 

The controlled total material consists of 312 jiatients who 
have undergone stomach resection after Moyniiian-. The majorit}- 
of them were operated under spinal anaesthesia. In 28 of these 
200 cc or more could be aspirated from the stomach after the 5th 
postoperative da)’’, without any peritoneal reaction or other ex- 
ternal cause which might give rise to dynamic ileus. As seen in 
Tables I and II these retention patients are distributed almost 
equally between the three groups of diseases. In I of them there 
was mechanical ileus and the patients ivere re-operated. The}^ are 
therefore excluded from this material. The hematological findings 
for the other patients are presented in Table III. 

Tnlilc I. 

The Material oj Gastric liesectmis. 


Patients operated for gastric ulcer 122. 

j > 5 duodenal > ,110. 

> > i gastric carcinoma ... 80. 


Table 11. 

The Material oj Dclaijed Gastric Emptyim/ after Bcscction. 


Patients operated for gastric ulcer 9. 

> » > duodenal > 9. 

» > > gastric carcinoma .... 6. 


Patients Operated for Ulcus Ventriculi. 

This group consists of 9 patients. The pre-operative protein 
values were, on the average, about the same as in the patients 
without edema. In one of these (No. 9) the total value is low but 
^vith a very high albumin content so that the oncotic pressure is 
relatively high and lies considerably over the limit which is 
critical for edema genesis. There was no evidence in the case his- 
tory for chronic hypoproteinemia. The minimum jiostoperative 
total values are under the edema limit in 2 patients (Nos. 2 and 
6). However, the same holds true for these as for No. 9, namely 
that the albumin fraction is so high that the oncotic pressure will 
be correspondingly high and therefore there should be no danger 
of edema. None of these exhibited signs of external edemata. 
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LEIF EFSKIND. 


Patieuta Operated for Ulcus Uuodeni. 

TJiis group also consists of 9 patients, S of wliicli gave no in- 
clications of clironic liypoproteinemia, and wlierc neitlier tlie 
albiinnn values nor the fluid-salt balance control indicates that 
there lias been any critical danger of edema. The postoperative 
minimum values vere relatively lov' in 2 patients (N-qs. 10 and 
15). One of these will be described in more detail (No. 10) as the 
patient had had considerable passage delaj^ after a gastro-en- 
terostomy 6 months previously. During all of this time she had 
been controlled hcmatologicnlly, always with normal findings. 
After resection she continued to have pa.ssago difficulties so that 
a new operation was indicated. On relaparotomy no signs of 
mechanical obstruction were found, and no signs of visceral 
edema in spite of the low albumin values. The cause of this, in 
spite of the fact that an edema preparedness must have existed, 
is probably to be found in the rigorous administration of fluid 
and NaCl. In the other patient (No. 15) the albumin fraction was 
so high that there was no edema preparedness. None of this 
group presented signs of external edemata or of fluid accu- 
mulation in the organism. 

Patients Operated for Cancer Ventriculi. 

This group consists of 6 patients who differ from the above 
described in several respects. In the first place as regards the 
hematological picture, 4 of them (Nos. 19, 21, 22 and 24) have 
had a considerable pre-operative h}q)oprotcinemia. The same is 
also true of No. 23 where the protein values are so high because 
of the considerable dessication exhibited by the patient due to 
pylorus stenosis. In only one case (No. 20) were the pre-operative 
protein values almost normal, even though this patient also ex- 
hibited a certain degree of hemoconcentration because of stenosis 
in the pylorus. The values found arc therefore not an adequate 
expression of the protein concentration. 

It is difficult to evaluate the postoperative protein values as 
all except one patient (No. 20) wore administered considerable 
quantities of protein parenterally in the form of blood and serum 
transfusions varying from 2 to 13 transfusions. The result of t s 
is that 2 of the patients (Nos. 21 and 22) show the reverse situa- 
tion as the postoperative minimum values are higher than t e 
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pre-operative. Nevertlieless in. 4 of tliein (Nos. 19, 21, 22 and 24/ 
tlie oncotic pressure is so low that there is edema preparedness. 
Evident, subcutaneous edemata were demonstrated in only one 
of them (No. 24) and disappeared after 2 days. 

In No. 24 the retention symptoms are so pronounced and so 
prolonged that re-operation was indicated, and was performed 3 
weeks after the first resection. No indications of mechanical ste- 
nosis were found at this time. Nor were there any indications of 
visceral edema as the cause of the retention in spite of the fact 
that his total protein values were low. The albumin fraction, and 
consequently also the oncotic pressure, were here also relatively 
high. 


Stomach Resection Patients with Demonstrable 
Ankle Edemata. 

In order to obtain further information if possible as to the 
relation between hypoproteinemia, visceral edema and postopera- 
tive passage delay, a compilation is made in Table TV of the 
stomach patients who have had signs of ankle edema during the 
operative development. The patients suffering from affections of 
the circulatory system or the kidneys are excluded so that the 
edemata, as reported previously (Efskind 1945) have had hypo- 
proteinemia as genetic factors in the majority of cases, and only 
exceptionally an excess of fluid-NaCl supp»ly. In both these cir- 
cumstances the possibility for visceral edema should be greater 
than in the material without edema. 

This group includes 27 patients (Table IV). The cancer patients 
comprise 2/3 of these in spite of the fact that they only represent 
about 1/4 of the total stomach resection material. In only two 
of these (22 and 24) has retention been observed without any 
other explanation. The frequency of passage delay is thus per- 
centually less than in the edema-free material, 7.4 and 7.7 
respectively. 

A couple of these edema patients will be described in greater 
detail as visceral edema was demonstrated during operation (Nos. 
21 and 27). The first (No. 21) had considerable hypoproteinemia 
on admission without ankle edemata. The hypoproteinemia im- 
proved a good deal during the pre-operative treatment with blood 
transfusions. Laparotomy revealed considerable visceral edema 
which was particularly pronounced in the omenta and mesen- 
terium but the intestinal wall was also somewhat thickened. In 
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MIF EFSKIND. 


No. 

Ago 

Ding. 

Oper. 

Complic. 


1 i 

t 

! 

! 

49 

Ole. vcntric. 

Via 43 ! 

Res. vcntric. 

f 

»Via-”/is ! 
Pneumonia j 

1 

0 

*<> 

1 

57 

Ulc. vcntric. 
perf. 

Absccssns 

subphron. 

=Vio 44 

Incisio absc. 
subplircn. 
is/ia 4.i i 

Res. vcntric. 

• 

3 1 

! 

i 

i 

45 

Ulc. perf. 

5,0 45 

Sntnra. 1 

V7 45 _ 

Res. vcntric. 


4 

50 

Ulcus duod. 

'V4 42 

Res. vcntric. 


0 

43 

Ulcus dnod. 

55/11 43 

Res. vcntric. 

:Pcritonit. loc.' 

' Neuritis. 

» 

6 

53 

Hicmatc- 

mesis 

permagn. 

5'/io 44 ; 

Res. vcntric. . 

^ j 

7 

52 

Ulcus duod. 

‘h 44 ‘ 

Res. vcntric. 

; 1 

1 

8 

60 

Ulcus duod. 

V: 45 

Res. vcntric. 

• 

9 

48 

Ulcus duod. 

Va 45 

Res. vcntric. 

1 

1 

10 

68 

Ca. vcntric. 

=Vi 43 

Res. vcntric. 
et coli 


11 

70 

Ca. ventne. 

55/9 42 

Res. vcntric. 
snbtot. 


12 

51 

Ca. vcutric. 

11/d 42 

Res. vcntric. 

• 

13 

73 

Ca. vcntric. 

lo/o 43 

Res. vcntric. 




Tftblo 

Edema 

Fluid ! 

Balance 

51/12 + 

! Vi2-5Vi2 

in/i L 

Intake 30,000 ' 
! Loss 19.200 

15/11 

15 / 12 — '■'/12 

■i/ia + 

1 Intake 8,250 

V 12 

' Loss 3,900 


»V: 


+ 


='>/^ + 
=V4 

Vt! + 

^■h 44 


=Vo + 

“/lo : 


n/7 + 
>V7 

14/a 


SJ. + 
11/3 + 

=Vi + 


=5/0 + 


io/» + 
= 8/0 

18/0 + 
iVs - 


; Intake 11,000 
Loss 4,000 I 

, >-V^_10/^ I 

Intake 14,600 i 
I Loss f),0u0 

^ =Vit-Vl8 
' Intake 20,100 
! Loss 15,000 


>f/8— =Vt> 
Intake 20,000 
Loss 16,800 

7/7_U/7 

i Intake 10,000 
Loss 3,900 

10/„_l4/j 

' Intake 7,200 
; Loss 7,100 

1 

' Vs— '“/s 
I Intake 16,500 
i Loss 8,900 
1 =oyj_2o/i43 
Intake 14,600 
Loss 7,850 
= 8 / 9 — 

Intake 14,600 
! Loss 7,525 


ii/a—is/o 
Intake 13,100 
Loss 7,100 


10/s_13/b 

Intake 4,200 
Loss 3,400 


I 
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IV. 


Sodium 

Chloride 

Intake 

Date 

Tot. 
Prot. % 

Alb. % 

Glob . % 

Hgb. 

Red 

Blood 

Cells 

Hcmato 

crit. 

! 

■ CJorid. 

140 gr. 

®/ia 

6.G4 

4.1G 

2.48 

96 

4.9 

33 

98 


6.33 

3.34 

2.99 

81 

5.14 

31 

92 



4.G5 

2.43 

2.22 

70 

3.G2 

28 

84 


loy. 

6.U 

3.29 

2.86 

80 

4.44 

32 

102 

48 gr. 


6.34 

3.28 

3.06 

88 

4.10 

27 

90 


-/l2 

5.8G 

2.52 

2.84 

76 

3.64 

27 

79 



6.80 

3.71 

3.09 

68 

1 

4.08 

35 

81 

80 gr. 

Vv 

7.20 

3.8G 

3.34 

111 

5.9 

37 

98 


“A 

5.82 

3.54 

2.28 

77 

3.61 

29 

96 

1 

127 gr. 


1 

6.85 

4.77 

1.88 

85 

4.G0 

35 

I 103 


=% 

6.20 

4.20 

2.10 

75 

4.10 

32 

1 105 

1 



6.8G 

3.99 

2.87 




100 gr. 

"Ai 

5.74 

3.85 

1.89 

107 

5.70 

40 

97 


®/)2 

6.07 

2.71 

3.30 

94 

4.72 

35 

: 89 


Vi 44 

4.19 

2.21 

1.98 

103 

5.18 

48 

; 83 


'•'/i 

6.36 

2.60 

3,75 

123 

6.09 

47 

96 

50 gr. 

1 

6.31 

2.77 

3.64 i 

93 

4.74 

1 42 

93 


' 5.10 

3.16 

1.94 

42 

1.90 

15 

102 


-Vo 

4.34 

2.24 

2.10 

42 

2.34 

16 

95 


Vio 

4.84 

2.71 

1.13 

48 

2.16 

21 

1U3 

39 gr. 

Vio 

4.81 

2.03 

2.18 

66 

3.38 

36 

96 ' 

7t 

5.G2 

3.78 

1.85 

110 

5.44 

48 

105 1 


”A 

! 

5.02 

3.48 

1.54 

83 

4.1 

30 

101 ' 

42 gr. 

»Vi 

6.36 

3.69 

2.67 

90 

4.46 

40 

116 : 


^^jvi 

5.69 

3.20 

2.4 0 

101 

4.58 

37 

102 


"/a 

5.90 

3.40 

2.50 

96 

4.88 

30 

100 1 

90 gr. 


5,4 G 

3.82 

1.64 

72 


20 

i 

100 


“A 

5.17 

3.04 

2.13 



121 gr. 

“/s 

5.09 

2.91 

2.18 

73 

3.15 

26 

t 


5.39 

3.36 

2.03 

109 

6 

40 

1 

100 1 


27/j 

4.42 1 

2.68 

1.84 

104 

4.83 

36 

96 1 

124 gr. 

Vn 

6.33 j 

3.98 

2.35 

100 

4.96 

41 

103 

79 

6.75 j 

4.28 

2.47 

95 

4.70 

43 

105 


7o 

4.89 j 

j 

3.79 

l.lo 

87 

4.34 

33 

96 

120 gr. 

=78 

IQ / 

6.34 ; 

3.28 

3.06 

50 

3.90 

30 

102 


70 

=7o 

5.12 ! 
6.9 G i 

j 

3.13 

4.07 

1.96 

2.62 

86 

81 

4.20 

4.10 

32 

33 

102 

96 

25 gr. 

«A 

176 

^75 

6.81 j 
5.04 ! 
6.02 i 

3.32 

2.62 

3.56 

3.49 

2.42 

2.46 

95 

64 

90 

4.60 

3.13 

4.70 

35 

26 

24 

102 

99 

101 
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LEIP EFSKIND. 


No. 

Age 

i 

Ding. 

Open 

14 

59 

Ca. vcQtric. 

•-■'/s 43 

Res. vcntric. 
aubtot. 

If) 

64 

Cn. vcntric. 

-o/o 43 

Res. vcntric. 

IG 

42 i 

Ca. vcntric. 

% 4.5 

Res. vcntric. 
ct coli. 

17 

76 

Cn. vcntric. 

Vo 43 

Res. vcntric. 

18 

65 

Ca. vcntric. 

Vo 44 
Res. vcntric. 
ct coli 
transv. 

19 

69 

Cn. vcntric. 
Diabetes 
mcll. 

•V? 44 

Res. vcntric. 

20 

77 

Ca. vcntric. 

"Vo 44 _ 
Res. vcntric. 

21 

42 

Ca. vcntric. 
Stenos. 
jiylori 

=Vio 44 
Res. vcntric. 

22 

1 

i 

7(j 

Ca. vcntric. 
Ileus. 

44 

Res. vcntric. 
Via 

Lap. cxpl. 

23 

50 

Ca. vcntric. 

18/4 44 
Res. vcntric. 

24 

64 

Ca. vcntric. 

88/10 

Res. vcntric. 

25 

70 

Ca. vcntric. 

30/ j, 44 

Res. vcntric. 

26 

60 

Ca. vcntric. 

st/c 45 

Res. vcntric. 

27 

70 

Ca. vcntric. 

88/12 

Res. vcntric 


Complic. 

Edema 

mm 

Retention i 

Vn 4- 

=Vs- 8 /o 
Intake 24,000 
Loss 9,000 

* 1 

88/0 -i- 
“Vo — 

=Vo-=Vo 
Intake 11,800 
Loss 5,000 

t 

"/o + 

Vs— *Vo 
Intake 19,400 
Loss 8,500 

• 

‘Vo + 

8 / 0—8 9 
Intake 20,500 
Loss 10,700 


"Vo + 
i-'/o SI. + 
88 /c 

Vo-' 8 /« 
Intake 10,400 
Loss 4,600 

• 

'°/7 + 

'Vt : 

Vo-Vt ^ 
Intake 9,350 
Loss 8,600 

• 

88/0 + 

"-Vo 

18/t,-l8/fl 

Intake 13,500 
Jvoss 8,500 

Retention ' 

I 

8 V 10 

Vise, edema 
Vii + 

Vii- 

=Vii + 

Via — 

' 8 ;i 2 4- 

81 / 10 — 81/10 
Intake 23,100 
Loss 12,800 

ll/ll — 87 /u 

Intake 28,250 ; 
Loss 15,500 

1 / 19 — "Vii 

Intake 20,600 
Loss 9,700 

• 

Vs 4- 

iVi-Vs 
Intake 25,400 
Loss 11,100 


8/11 4" 4- 

88 / 10 — Vii 
Intake 7,000 
Loss 2,350 


8/12 4- 

V 12 — Via 
Intake 7,500 
Loss 7,800 


i/r 4- 

2Sy„_30/ 

Intake 12,bo0 
Loss 7,500 


18/12 4- 

18/, 2 _ 

88/12 4- 

88 / 12 — "Via 
Intake 7,200 

1 Loss 5,500 
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Sodium 

Chloride 

Intake 

Date 

Tot. 

Prot. 

Alb. 

Glob. 

Hgb. % 

Red 

Blood 

Cells 

Hemato- 

crit. 

Clorid. 

125 gr. 

M/s 

7.16 

4.88 

2.28 

87 

5.57 

34 

93 



6.00 

3.06 

2.94 

91 

4.52 

40 

94 


>Vo 

6.82 

3.41 

2.91 

109 

5.00 

34 

106 

78 gr. 

"-«/o 

5.95 

4.10 

1.85 

86 

3.98 

35 

107 



4.69 

3.00 

1.68 

65 

3.43 

30 

93 


SO/g 

5.29 

3.75 

1.54 

82 

4.06 

34 

99 

138 gr. 

26/4 

6.66 

4.29 

2.37 

80 

4.80 

39 

100 


‘Vs 

5.69 

4.28 

1.31 

77 

4.40 

39 

97 

130 gr. 

Vo 

5.19 

3.29 

1.90 

92 

4.64 

28 

119 



4.86 

3.57 

1.29 

87 

4.30 

30 

103 

46 gr. 

>V6 

5.34 

2.85 

2.49 

46 

3.18 


89 


«/o 

6.08 

3.33 

2.75 

SO 

3.90 

39 

89 


-"Vo 

5,76 

4.24 

1.52 

86 

4.10 

34 

105 ! 

1 

40 gr. 

^Vo 

S.8 

5.01 

2.99 

95 

4.96 

36 

1 

107 


10/, 

5.66 

3.09 

2.47 

62 

3.57 

26 

102 

i 

"A 

5.85 

3.06 

2.19 

73 

3.46 

22 

100 

! 80 gr. 

‘Vo 

6.61 

3.80 

2.81 

92 

4.74 

36 

96 

( 

^Vo 

5.17 

3.40 

1.77 

92 

4.70 

31 

106 


=Vo 

6.24 

3.62 

2.72 

90 

4.81 

35 

98 

130 gr. 

-"Vio 

4.89 

3.01 

1.88 

84 

4.34 

33 

99 


"Vso 

6.03 

3.74 

2.29 

85 

4.04 

33 

115 


Vii 

4.74 

3.06 

1.71 

79 

3.90 

30 

103 


Vn 

6.88 

3.78 

3.10 

85 

4.36 

34 

99 

108 gr. 

Vii 

5.92 

4.08 

1,74 

90 

4.60 

35 

109 


”/n 

5.71 

3.65 . 

2.06 

110 

5.38 

40 

102 


‘/l2 

6.03 

4.46 

1.57 

113 

5.94 

44 

103 


‘Via 

5.23 

3.61 

1.61 

110 

5.64 

42 

88 


‘V^ 

6.58 

3.74 

2.84 

72 

4.13 

31 

101 


29/4 

4.88 

3.0 1 

1.57 

91 

4.78 

35 

87 


Vs 

5.49 

3.34 

2.16 

75 

4.07 

32 

91 

30 gr. 

“Vio 

6.03 

4.01 

2.02 

91 

4.2 

30 

89 


Vii 

5.07 

3.02 

2.06 

82 

4.18 

35 

100 


‘Vn 

4.13 

2.68 

1.56 

100 

5.3 

4L 

83 


Vn 

6.11 

2.96 

3.16 

107 

5.26 

42 

30 gr. 

=Vn 

6.15 

4.65 

1.60 

84 

4.76 

40 

97 


Vl2 

5.96 

4.45 

1.51 

67 

4.39 

36 

95 
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LEIF EFSKIND. 


tlie postoperative period there was again a marked protein drop 
with, the appearance of ankle edemata which disappeared on 
renewed protein substitution therapy. 

The other patient (No. 27) had a more moderate hypoprotein- 
emia but with ankle edemata. However, he had a rather pro- 
nounced secondary anemia and this seems to be a predisposing 
edema factor according to my edema material, possibly because 
of permeability alterations in the capillary net as a result of a 
relative hypoxia. After effective pre-operative protein treatment 
laparotomy revealed a considerable visceral edema in spite of the 
fact that the external edemata had disappeared by that time. In 
the postoperative period there was a marked reduction in the 
protein values. On the 12th day wound disruption occurred with 
protrusion of several edematous intestinal loops. 

It can be assumed that both of these patients had prolonged 
visceral edemata in the postoperative period. However, passage 
during that time was perfectly normal. Turther it is seen that in 
both of these cases the visceral edemata persist even through the 
external edemata are eliminated by pre-operative treatment. This 
is a definite indication that there may be many patients with 
visceral edemata in the above-described material with ankle 
edemata. 

The Effect of Protein Treatment on Postoperative 
Passage Delay. 

Most of these retention patients who have shown signs of pro- 
tein alterations have been subjected to an intense parenteral pro- 
tmn administration in the form of serum or blood. The effect has 
been very variable. Only in a very few cases has there been im- 
provement of passage within a relatively short time after the 
protein restitution. However, this has by no means been the con- 
sequent result of the therapy. It cannot be compared with the 
positive effect of such treatment on hypoproteinemic external 
edemata. However, the observations made in the two above- 
described patients where there was slighter effect on the visceral 
than on the external edemata must be borne in mind, when evalu- 
ating a conclusion ex juvantibus. And its significance seems thus 
to be further reduced. 
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Comment. 

In the present retention naaterial no accurate classification is 
made according to the time of onset of the retention or its degree. 
It appears that the patients who get their retention symptoms 
immediately after the operation behave in the same manner as 
those who develop their retention symptoms later on in the post- 
operative period. The same is true in general as regards the degree 
and duration of the retention symptoms. However, it will be found 
as a secondary phenomenon in massive retention that the post- 
operative protein fall in the serum is somewhat larger and that 
the regeneration time lasts somewhat longer than where the re- 
tention has been slight and of short duration. 

In the ulcus patients it is found that the jirotein values do 
not differ from the retention-free material, either in regard to 
degree or duration. IVhere hypoproteinemia has been demonstra- 
ted in these patients it is of acute origin in most cases, usually in 
the postoperative period, and has been of a temporary nature. 
This type of acute hypoproteinemia, even though it may be of a 
high degree, plays no part in postoperative passage delay. More- 
over the same is true of the genesis of external edemata in sur- 
gical patients (Eeskind 1945). 

In chronic hypoproteinemia, however, the situation is not quite 
so clear. In the group of cancer patients we find signs of chronic 
hypoproteinemia with anemia with only one exception (Ho. 20). 
In all of these there is a decided edema preparedness, and in ad- 
dition objective external edemata in one (No. 24). Even though 
relaparotomy of this 2 iatient revealed no visceral edemata, the 
possibility cannot be excluded that they have been present in a 
number of others, it maj^ even be regarded as highly probable. 
However, it is not very jirobable that they jplay any significant 
role in the retention syndrome on the basis of the findings in 
stomach-operated patients with hypoproteinemic anlde edemata 
where the retention frequency is no higher than in the total ma- 
terial. This is also true of the relatively few of these edema pa- 
tients where overadministration of fluid and NaCl has been an 
important factor in the edema genesis. The parallelism which 
exists between hypoproteinemia and external edemata is thus 
not found between hypoproteinemia and retention. The material 
does not indicate that the absence of accessory nutrient substan- 
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Cl'S is a causal factor of retention. In a jiatient- with pronounced 
syinjifoins of ]3-avitaininosis. postoperative stomach enijityim' 
was witliout complications. The ascorbic acid values ivere low, 
especially for carcinoma patients. However, thev were not verv 
tniK'li ))r)tnv the rcte;dion-frec material. 


Suinniary. 

]. Acute hyj)oj)rolcinemia in flii.s clinical material of stomacli 
resections is not demonst ralily related to ])ostoperative passable 
delay. 

‘2. Chronic hyiioproteinemia with anemia is found witli such 
frequency in tlu* carcinoma material that a causal relationshij) 
cannot bo excluded with certainty. 

3. Patient>s with hypoproteincmic edemata do not have a liiphcr 
retention frequency than the edema -free mati*rial. 

•1. Visceral edemata are no dominant causal factor in jmst- 
ojjcrativo passage delay. 

. 0 . Protein theraj)v has therefore 2 )ot so good effect on this 
postoperative com))lication. as ini tin* ]iyj)oproteinemic ankle 
edemata. 


Zusaninienl’assungr. 

1. ]])ie akute Hypojiroteiniimie hat in diesem Materiale von 
'N'entrikelrcsezierten Patienten keine jiachweisbare Relation zu 
postoperativer Yentrikelrctcntion. 

2. Eine chronischc Hypoproteiniimic mit Aniimie wird in dein 
j\Iaterialc von Ventrikclkarzinomen nicht .sclten gefunden. Eine 
pathogenetisclie Relation gegen postoperative Passagebeschwer- 
Jen kann darum nicht ganz au.sgoschlossen werden. 

3. Patienten mit liypoproteinamischen Odemen liaben keinc 
grdssere Retentiomsfrequenz als da.s odemfreic Material. 

4. Viszerale Odemen sind kein dominierender pathogenetischer 
Faktor bei postoperativen Passagebe.sc]iwerden. 

5. Proteintlierapie ist darum nicht so effektiv bei dieser i^ost- 
operativen Komplikation als bei den liypoproteinamischen Ode- 
men. 
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Resume. 

1. II n’y a pas de relation entre I’liypoproteinemie aigue et la 
retention gastrique postop eratoire dans les cas de resections 
gastriques examines I’antenr. 

2. Parmi les malades souffrants de cancer de I’estoniac on 
trouve assez souvent de I’liypoproteinemie clironique combinee 
avec de I’aneniie. Pour cette raison on ne pent pas exclure une 
relation pathogenique avec la retention gastrique postoperatoire, 

3. Parmi les cas d’osdeme liypoproteinemique, la retention gastri- 
que n’est pas plus frequente, que cliez les cas qui n’en ont pas. 

4. L’oedeme visceral jPest pas un facteur d’importance dans la 
patbogenese de la retention gastrique postoperatoire. 

5. La tberapie proteique n’a pas le memo effet remarquable 
sur Tcedeme visceral que sur Poedeme cliirurgical des tissus ex- 
terieurs. 


References. 

1. Barden, R. P., Ravdin, I. S. & Framer, W. D.; Hypoprotcin- 
emia as a Factor in the Retardation of Gastric Emptying after Opera- 
tions of the Billroth I. or 11. Types. Am. J. Roentgen. 38: 196. 1937. 
— 2. Barden, R. P., Ravdin, I. S., Thompson, AY. D. & Frank, I. L.: 
The Influence of the Serum Proteins on the ]\Iotility of the Small In- 
testine. Surg. etc. 66; 819. 1938. — 3. Ca.sten, D. & Bodenheimer, M.: 
The Problem of Hypoproteineraia in Surgical Patients. Surg. etc. 72; 
178.1941. — 4. Beskind, L.; Edema in Surgical Patients. Acta Chir. 
Scand, 92; 419. 1945. — 5. Beskind, L.; Postoperative Rupture of 
Laparotomy AVoimds. Ibidem 89; 563. 1944. ~ 6. Evans, J. A. & 
Shdlman, H.; The Danger of forcing Fluid in Malnutrition. Am. J. 
Med. Sci. 199: 237. W40. — 7. Mecbay, P. M., Barden, R. P. & 
Ravdin, I. S.; Nutritional Edema: Its Effect on the Gastric Emptying 
Time before and after Gastric Operations. Surg. 6; 48. 1939. — 8. Jo- 
nes, 0. M. & Eaton, F. B.: Postoperative Nutritional Edema. Arch, 
Surg. 27: 159. 1933. 



Irotn the_ County Hospital, Nrostved, Denmark: Surgical Service 
CCinef; Hans TOxVnesen, M. D.) and l^ocntgen Clinic 
(BnilGB Fabeh, 111. D.). 


Tliree Cases of Osteomyelitis in Cliildreii 
Treated >nt]i Penicillin. 

By 

HANS TONNESEN and B0RGE FABER. 


Ill the County Hospital in NtestvecI, tlirec cases of osteomyelitis 
in children liave been treated tvith penicillin. Briefly, the Mstories 
of the cases, wliich wore almost alike, arc as folloivs: 

A. ■ — Girl, 3 years old. IVo ivcclcs before admission a boil on the 
right Inicc. Throe clays before admission pain in the right hip. Tem- 
perature, 40° C. Object kchj: Bight hip joint fixed in slight outward 
rotation, flexion and abduction. Tenderness in the joint. Ilocnlgcn: hfo 
changes yet. Antistreptolysin titer, 800. Stapbylolysin titer, 8 — ^16. 
Sedimentation, 48. Treatment: Court-plaster extension; chemo.sopt after 
usual schema; penicillin, 210,000 U., in all. Course: In the first daps 
edema developed around the hip, and it looked ns if an abscess was 
forming under the middle of tlie right ligament. TJie edema disappeared, 
however, in the course of a few days, and in the course of eight days 
the temperature gradually fell to normal. Four weeks after the onset 
of the disease, the extension was removed. There was free mobility in 
the joint. Fdlloxe-nj), four months after the onset of the disease: clinical 
freedom from symptoms. 

B. — Soy, 15 years old. Two weeks before admission two boils on 
the buttocks. Five days later, pain in the right hip. Temperature, 
40 — 41° 0. Two days later, pain in the chest. Treated wdth sulfatbiazol 
under the diagnosis of pneumonia. Objectively at admission: Sym'ptoms 
of right-side pneumonia. Temperature, 40.c° C. Sedimentation, 106. 
Bight liip joint fixed in flexion. Outward rotation. Abduction. Ten- 
derness on the anterior side of the joint and along the left large saphen- 
ous vein. Venule blood; staphylococcus aureus. Staphylococcus antititer, 
24. Boentgen: No changes yet. Treatwent: Court-plaster extension, 
penicillin, 200,000 U. Course: After 100,000 U. of penicillin the tempera- 
ture fell to normal in the course of eight days, hut rose again to 38. i . 
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After another treatment -with 100,000 U. it fell definitely. On the twenty- 
eighth day the extension was removed. The mobility was free. Folhw- 
up, five months after the beginning of the disease: clinical freedom from 
symptoms. 

(7. _ Girl, 2 years old. Tour days before admission, contusion of right 
kiree. Two days later, pain and swelling of the knee joint and rise of 
temperature. Treated at home, with sulfathiazol, for two days. Objec- 
tively at admission: Temperature, 38.8° C. Sedimentation, 33. Swelling 
and tenderness of right knee joint. Aspiration of 3 — 4 cc. of bloody, 
turbid fluid. Cultivation: staphylococcus aureus. Treatment: plaster 
splint; chemosept according to schema; peniciUin, partly intra-arti- 
cularly (10 cc., twice, in dilution 1 : 5), partly intramuscularly, 110,000 
U. in all. Course: Lytic fall in temperature in the course of seven days. 
Splint removed in third week. Freedom from symptoms in eighth week. 
Follow-up, five months later: clinical freedom from symptoms. 

The cure of these three cases of acute osteomyelitis and pyar- 
throsis, with no defect remaining, is a very striking proof of the 
efficacy of penicillin. Else the final result in cases of osteomyelitis 
of the upper end of the femur is usually severe invalidity, with 
restriction of the mobility and often accompanied by marked 
shortening owing to the inhibition of growth. Pyarthrosis in the 
knee joint, if left untreated, invariably ends in destruction of the 
joint and ankylosis.' 

^Ye shall now demonstrate the roentgenologic changes, as they 
developed in the three cases. 


A. 

A 1. — At admission, three days after the onset of the disease: right 
hip joint normal (no reproduction of film). 

A 2. — Two weeks after the onset of the disease, after the end of the 
cure: There is now very slight decalcification over the aceta- 
bulum and in the upper end of the shaft of the femur. Medially 
in the neck of the femur,, just below the epiphyseal line, there is 
■:< • a pea-sized rarefaction, where the osseous design is slightly 

blurred. Signs of incipient destruction. (Fig. 1.) 

A3. Four weeks after the onset of the disease: In a portion, about 
4 cm long, of the upper end of the neck of the femur and the 
region of the trochanter, there are now diffuse decalcification 
and numerous close-set, hempseed-sized foci of destruction. No 
signs of reparative processes. (Fig. 2.) 

A 4. Eight weeks after the onset of the disease: The rarefactions 
are now regressing and the osseous design is getting denser, 
closely approaching the normal. The neck is a little broad arid 
plump. No decaloification. ' (Fig. 3.) 

7 — 464287 . Acta chir. Scandinav. Vol. XCV. 
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■Four montlis after tire onset of tlie disease: In the neck of the 
femur there are still scattered, but now fainter, rarefactions 
separated by osseous tissue of increased density. The process 
of healing is thus continuing. The epiphysis and the joint-space 
are still normal. (No reproduction.) 


B. 

B 1. — At admission, three days after the onset of the disease: The 
hip joint normal. (No reproduction.) 

B 2. — Seventeen days after the onset of the disease, after the end 
of the cure: Slight thickening of the soft parts. In the neck 
of the femur and in the region of the trochanter there are now 
diffuse decalcification and several scattered, milletseed-sized 
foci of destruction, and a single larger, pea-sized, medially in 
the neck, just below the epiphyseal line. The epiphysis and the 
joint-space normal. (No reproduction.) 

B 3. — Nine weeks after the onset of the disease: Still slight thickening 
of the soft parts. The foci of destruction in the neck and the 
region of the trochanter have become larger and more numerous. 
At the same time, the density of the osseous tissue between 
them has increased, indicating a beginning development of 
reparative processes. (Fig. 4.) 

B 4. — Five months after the onset of the disease: In the neck of the 
femur there are now only faint remnants of the rarefactions, 
hidden in densified bone tissue. The epiphysis and the joint- 
space normal, (Fig. 5.) 


C. 

01. — At admission four days after the onset of the disease: Fusiform 
thickening of the soft tissues about the right knee joint. Slight 
diffuse decalcification in the distal end of the femoral diaphysis. 
No signs of destruction yet. The joint-space normal. (No 
reproduction.) 

0 2. — Twenty-five days after the onset of the disease, ten days after 
the suspension of the penicillin treatment: In the femoral epi- 
physis, especially in its medial part, there are now numerous 
close-set, millet- to hempseed-sized foci of destruction. The 
density of the osseous tissue around them is slightly increased, 
indicating incipient reparative processes. No narrowing of the 
joint-space. (No reproduction.) 

0 S. — Nine weeks after the onset of the disease: The foci of destruc- 
tion have become a little clearer and more numerous. At the 
same time, the reparative processes, indicated by the densifi- 
cation of the osseous tissue, have become intenser. The jomt- 
space and the soft parts are as before. (Fig. 6.) 

0 4 . — Nive months after the onset of the disease: The foci oi de- 
struction are now beginning to get filled with densified osseous 
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tissue. The articular surface of the femur is smooth, the joint- 
space normal. The soft parts are still slightly thickened. There 
is hardly any decalcification. (Fig. 7 .) 

0 5. __ Nine months after the onset of the disease: About the same 
as at last examination. The rarefactions a little smaller, though. 
The joint-space normal. (No reproduction.) 

About the roentgenologic findings we may thus note the follow- 
ing: 

Since the roentgenologic changes, even in untreated cases, in the 
first two veeks are very inconspicuous and only show themselves in 
thickening of the soft parts and moderate, diffuse decalcification 
about the site of the infection, it cannot be expected that there will 
be any great difference between the pictures of the treated and the 
untreated cases. The difference cannot be expected until after two — 
three weeks, when the destruction of the bone in the untreated case 
begins to manifest itself. And even at that time the differences 
are slight. This is because the penicillin treatment, even if one 
acts quickly, cannot be instituted until the clirdcal symptoms 
have manifested themselves, that is on the second or third day; in 
other words at a time when the destruction of the bone or the joint 
capsule has already begun. The penicillin-treated case will there- 
fore show the same symptoms of incipient destruction as the un- 
treated; namely, about the second to third week scattered or more 
closely set, from millet- to pea-sized foci of destruction in the epi- 
or diaphysis. 

The difference does not show itself until later in the course, 
at a time when the clinical symptoms in the penicillin-treated 
cases have almost entirely disappeared. While the destructive 
processes in the untreated cases have a tendency to become 
steadily intenser and more extensive, ending respectively in 
abscess and formation of sequestrae or in destruction of the joint 
and ankylosis, they will in the penicillin-treated have reached 
their maximum with the changes mentioned above: the scattered 
or more close-set, from millet- to hempseed- or pea-sized foci of 
destruction. These foci again get smaller, and it seems that they 
can heal corupletely, so that there is no formation of bone abscesses 
or sequestrae. 

To sum up the matter it may thus be said that it is not possible 
by penicillin treatment to prevent the incipient destruction, but 
by early institution of the treatment (in the first three or four 
days after the acute symptoms have set in) we may succeed 
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in arresting tlie destructive processes at a time when they are still 
so limited that healing may eventually take place in such a manner 
that lasting destruction in’ the osseous tissue is avoided. 

The conclusion that can be drawn from these three cases and 
from a fourth case of osteomyelitis, in the upper end of the hume- 
rus of a boy, 6 years old, who is now symptom-free, but in whom 
the roentgenologic changes have not yet become apparent, is 
that by timely instituted treatment it is possible to arrest’ tlie 
infection and obtain clinical freedom from symptoms in the course 
of one or two months or less; and that although the occurrence of 
the roentgenologic changes cannot be prevented, they can at least 
be arrested at an early stage of development and may later regress, 
and perhaps disappear entirely. We do not know yet, however, if 
the patients can be considered as finally cured, or if there perhaps 
are viable bacteria, still, in the small foci in the bones, and if these 
are liable to break up later. Neither do we know if secondary 
changes may not occur in the at present clinically symptom-free 
joints. These problems can only be cleared up by after-examina- 
tion, for years, on a larger material of cases. 

Summary. 

The authors report 3 cases of osteomyelitis in children, in which 
penicillin treatment resulted in the patients becoming clinically 
symptom-free. The course of the roentgenologic changes is descri- 
bed. 

Zusammenfassung. 

Bei 3 Ballen von Osteomyelitis bei Kindern ist es gelungen, die 
Kranken durch Penizillinbehandlung klinisch symptomfrei zu 
machen. 

Bs wire! der "Verlauf der rontgenologischen Veranderungen 
beschrieben. 

R6sum6. 

Dans trois cas d’osteomyelite chez des enfants on a reussi a 
faire disparaitre les symptomes cliniques par un traitement a a 
Penicilline. 

Description de revolution des lesions radiologiques. 
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low Spinal Cord Injuries Following Spinal 

Anesthesia. 

By 

EVERT SCHELDT, M. D. 


1. Introduction and Discussion of the Problem. 

Tlie introduction of the spinal anesthesia is without douht one 
of the greatest advances in tlie field of anesthesiology. For the 
treatment of severe pain in the lumbar region, the American 
CoENiNG began epidural injections of cocain as early as 1885, 
which he changed to subdural in 1894. The first operation per- 
formed under spinal anesthesia was done by the German Bier 
in 1898. In the same year he was followed by the Frenchman 
Tueeier and in the next by the American Matas. 

Because it was found that the spinal anesthesia as used then 
carried with it marked risks, the first enthusiasm was followed 
by criticism and scepticism. The reaction went so far that in 
several places this method of anesthesia was discontinued, a 
position which even today can be traced among some surgeons. 
However, in several clinics earnest work was carried on. The 
experimental work progressed and an increasing clinical experience 
was gained. For the modern development of spinal anesthesia 
we owe a great deal to the Belgian Sebbechts and the American 
Babcock. In this connection should also be mentioned Bitkin 
and Jones. 

The circulatory disturbances which occur during spinal anes- 
thesia were overcome by the use of proper drugs, especially those 
belonging to the ephedrine group. A more careful and exact dosage 
saved from paralysis of too great parts of the respiratory muscles, 
and in the modern anesthetic machines was found an effective 
weapon against the cases of respiratory collapse which in spite 
of everything would occur occasionally. 



102 


EVERT SCIIILDT. 


During the last decenniuin most surgeons have considered spinal 
anesthesia the method of choice in most of the larger operations 
below the diaphragm. The complete muscle relaxation makes 
possible an especially exact and careful surgery. Spinal anesthesia 
with percaine gives such a prolonged anesthesia that even the 
most time-consuming operations can be finished calmly without 
the anesthesia causing the patient any extra hardships. If the 
usual contra-indications are considered and if sufficient experience 
is had, the spinal becomes a very easy form of anesthesia. Very 
close to the ideal is the so-called “fractional method of Sebrechts”. 
The combination with general anesthetics (preparations of bar- 
bituric acid, nitrous oxide, etc.), which have been used during 
the last few years, has proved itself a successful development. 

From the very time spinal anesthesia was started to be used, 
reports are found in the literature of unpredictable, not seldom 
serious, complications of the nervous system. It seems as if these 
communications have not attracted the attention which they so highly 
deserve. 

Sinee the author just recently has experienced a very serious 
damage to the nervous system following spinal anesthesia with per- 
caine, it has given him an occasion to try to investigate the rishs with 
which one has to deal. This paper will deal only with those com- 
plicatiojis {cases of irritation and loss of function mentioned to a 
fuller extent below) from the caudal portions of the central nervous 
system which can occur in a more or less intimate connection with 
spinal anesthesia. 

r 2. Anesthetics. 

Considering the great number of anesthetics which have been 
developed, tried and again to a great extent rejected, this chapter 
must be limited to that which is of practical importance. The pur- 
pose of the following is to create a systematic basis for the discussion. 

Bier used cocaine for his first spinal anesthesia. Because of 
its great toxicity the drug was soon rejected. Bier also tried 
tropacocaine, which even now is used on a smaller scale in a few 
hospitals. During the search for suitable, less toxic substitutes, 
in 1897 Einhorn and Heinz discovered that esters of paramino- 
benzoic acid and aliphatic alcohols possessed properties of loca 
anesthetics. Experimental medicine and chemistry combined prove 
able to produce impressive practical results. The development is la 
no way concluded but new drugs are introduced now and then. 



LOW SPINAL COBD INJURIES. 


103 


a. The Cocaine Group. 

At least as an anestlietic for injection, cocaine is not used any 
more. Tke hydro chloric acid salt of twpacocaine, a stable prepa- 
ration, is still but not to a great extent used as a spinal anesthetic. 
There is no danger of damage to the tissues. The toxicity is much 
less than that of cocaine. Serious intoxications in humans are hardly 
ever seen. At present tropacocaine is used only in the form of 
hyperbar solutions in a concentration of 5 — 10 %. 

The nucleus is made up of tropane, a combination of one pi- 
peridine and one pyrrohdine ring. If one hydroxyl group’ with 
benzoic acid and one carboxyl group with methyl alcohol are 
added, cocaine is produced. If the methylated carboxyl group is 
removed, the result is tropacocaine. 

OH, GH CH — iCOO — CHa 

1 1 

N — CH3 GH — OCO— C 0H3 

! I 

CHo GH GH, 

Gocaine — Tropacocaine 

b. Tlie Novocaiiie Groui). 

By combining paraminobenzoic acid with ethyl alcohol, 
in 1905 novocaine was produced (Einhorn), identical with the 
Anglo-Saxon 'procaine and the Swedish aethocaine. Its action is 
relatively short. The tissues are not harmed. The toxicity is only 
a fraction of that of the cocaine. Especially if the solutions are 
weak, the intoxications are rare and harmless. For spinal anesthe- 
sia, most often the drug is used in concentrated solutions (up to 
7 %). A few surgeons prefer the dry crystals (usually 0.1 — 0.2 Gm.) 
which, just before the injection, are dissolved in the spinal fluid 
or in a normal saline solution. 

Novocaine is a part of many preparations, the combination of 
which varies according to the demand upon the concentration 
viscosity and specific gravity. Allocaine, durocaine, gravocaine, 
neocaine, parocaine, planocaine, syncaine, scurocaine and spi- 
nocaine are from different countries and pharmaceutical houses. 

G,H5 

C3H3 




I 


Novocaine 
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Close to tlie novocaine are the identical preparations 'pantocaine 
and decicaine. The toxicity is several times greater than that of 
cocaine but on the other hand the anesthesia lasts so much longer. 
The hydrochloric acid salt preparations are stable. The tissues are 
not harmed. The drugs are used both in hyper- and hypobar so- 
lutions but always in quite a weak concentration (at the most 1 %). 
Tn the comparison with novocaine, it is found that in the amino 
radical one hydrogen atom has been replaced by one butyl group. 
The ethyl groups have been exchanged for methyl radicals. Con- 
sidering its actions, pantocaine (decicaine) forms a transition to 
the percaine group. It is the opinion of the author that pantocaine 
(decicaine) cannot replace percaine. The action of the former 
drugs is much less sure and during certain operations of alto- 
gether too short a duration. 


\ /CH, 

CH, — OH, — cm — cm — HN < / COO — cm — cm— N< 

■ 

Pantocaine (Decicaine) 


T'utocaine is related to novocaine but shows also certain simi- 
larities to cocaine. This preparation is not used by us any more. 
It is more toxic than novocaine. In spinal anesthesia it is used 
in a concentration of 1 — 2 %. 

For the sake of completeness, stovame and alypin are mentioned. 
Being related to novocaine, they closely resemble each other. 
Earlier these preparations were used a good deal, especially m 
England and France. However, they harm the tissues severely (see 
below regarding the so-called stovaine tabes), and the injections 
are painful. These drugs are now supposed to have been dis- 
continued. 


COO— C — CHa- 

CH3 C3H5 




■CH3 


CH3 


Stovaine 


c. The Percaine Group. 

At. present percaine dominates our country. It is identical with 
the American nupercaine. The hydrochloric acid salt preparation 
is unstable because of its great sensitivity to alkali. The toxicity is 
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great, markedly more so tlian that of the cocaine. However, since 
the anesthetic properties are many times greater, the doses can be 
made so small that the drug still can be said to possess a ‘‘wide 
margin of anesthesia”. The preparation has a vejy great affinity foi 
nerve tissue. Because of this the anesthesia lasts longer than tliat 
from any other now known local anesthetic agent. As a rule, for 
spinal anesthesia a hypobar solution is used in the strength of 
1 : 1,500. The structure of the molecule is formed by a quinoline 
carbonic acid. 

CO - NH - CHe - CHj - N / 


0-C4-H3 

Percaine 


\/ 


3. Review' of the Literature. 

The literature covering low injuries of the spinal cord following 
spinal anesthesia is quite large but not impossible to review. There 
are reports in which the connection between the spinal anesthesia 
and the symptoms produced is very doubtful. Among others, 
some of Loeser’s informations belong to these. Larger series of 
systematic neurologic examinations of patients who have had 
surgery under spinal anesthesia are lacking. It seems possible 
that cases of milder loss of function could be found during such a 
search. It could be expected especially that milder caudal syn- 
dromes have been missed. Examination of our latest almost 200 
cases of spinal anesthesia using percaine 1 : 1,500 have given 
negative results. Neither have histological examinations of the 
spinal cords from three patients, who died shortly after surgery 
under spinal anesthesia, given any positive results. 

■ The purpose of the following review' is to give the necessary 
basis for the discussion, and to supplement the author’s own ma- 
terial. Especially should it be mentioned that there are many studies 
of up to a few thousand cases in which there are no complications. 
It is necessary to point out this as a counterbalance against the alarm- 
ing series given below. 
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A. Experimental Studies. 

Following injections of stovaine into the spinal channel rabbits, 
Van Lier found certain transient, light changes. Nerve roots 
and spinal ganglia were spared. Also Wossidlo injected into 
rabbits solutions of 4 % stovaine, 5 % tropacocame, 5 % novocaine 
or 4 % ahjpin. He concentrated his attention on the Nissl bodies. 
His findings were similar to those of Van Lier. The changes were 
most marked near the site of the injection and in the posterior 
portions of the spinal cord. Spielmeyer studied the effects of 
stovaine upon the spinal cords of dogs and monkeys. He noticed 
marked changes in the large polygonal nerve cells of the anterior 
horns (swelling, rounding, chromatolysis, achromatosis, dis- 
appearance of the cell fibrils), peripheral degeneration of the 
myelin sheath (osmium) and certain degeneration of the pQsterior 
columns. Klose and Vogt worked with rabbits and dogs which 
were injected with iropacocaine, novocaine and siovocaine. The 
changes, which were most marked after 3 — 7 days, were practi- 
cally the same as those observed by Spielmeyer. Only the motor 
cells were affected. The sensory cells were spared, even in the 
spinal ganglia. Davis, Haven, Givens and Emmett worked with 
novocaine preparations (spinocaine, scurocaine and gravocaine) 
on dogs. A constant finding was a meningeal reaction with cel- 
lular proliferation and infiltration (mostly lymphocytic). The 
cellular changes were like those mentioned above. Silver stains 
revealed changes of the axis-cylinders in the lumbar and sacral 
segments. After 3 — 4 weeks peripheral myelin sheath degeneration 
was detected, especially caudal. In a few cases were found ascend- 
ing degenerations. Lundy, Essex and Hernohan fixed the dose 
of procain {novocaine) which gave dogs a permanent paralysis. 
This was accomplished by injecting for instance 5 ml. of a solution 
the concentration of which was between 17.5 and 20 %. The 
histological lesions were found in myelin sheaths and axis-cylin- 
ders. The nerve roots were without remark. Macdonald and 
Watkins worked on cats with procaine {novocaine) solutions. 
With increasing concentration (from 5 %), they observed an in- 
creasing number of permanent paralyses, sensory disturbances and 
lesions of the rectum and the bladder. Several authors have 
proved that the anesthetic agent proper is the cause of the observed 
biological and microscopic changes. 
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Summary. 

Troyacocaino, novocaiuo, alypiu and stovaine cause, in cei tain 
cases amony experimental/ animals, definite spinal coi d lesions. 
Tiie disturbances are either reversible or permanent, and in the 
later cases consist of paralyses, sensory disturbances and lesions 
of the bladder and the rectum. The injuries are located in the spinal 
cord and are most marked near the site of injection. Nerve roots and 
spinal ganglia are spared as a rule. 

B. Clinical Literature, 

a. Meningeal Reactions. 

The meninges are markedly sensitive to surgical interference. 
Eeactions can be noticed already after injections of physiological 
saline solutions (Sicard, Salin and Mader) which must be ex- 
plained in connection with the peculiar composition of the spinal 
fluid. Usually the reactions are estimated according to the 
changes of the number of cells, and the content of globulin, 
albumin and sugar. 

In the literature are reported meningeal reactions following 
the use of drugs from all the groups, as has been mentioned 
above, thus from cocaine (Eevault, Aubourg, Quinard), tro- 
pacocaine (Krey), novocaine preparations (Hyslop; Leclero; 
Iason, Lederer and Steiner; Brock, Bell and Davison; 
Backer-Grondahl; et al.), pantocaine (Lienhoop), stovaine 
(Mestrezat and Eiche) and percaine (Backer-Grondahl; 
Brugeas; Brook, Bell and Davison). The reactions are usually 
very mild and transient. The increase in cells disappears first, the 
protein reaching normal levels later. Only in exceptional cases 
does the meningeal irritation reach alarming degrees, of which 
testifies the following case, published by Weigeldt, 

A woman, aged 49, was operated upon on Oct. 25, 1918, under spinal 
anesthesia (probably 0.15 Gm, novocaine dissolved in 2 ml, spinal 
fluid) for a prolapse. On Jan. 22, 1919, the symptoms set in which by 
June consisted of flaccid paralysis of both legs, sensory disturbances up 
to the costaf margins, and urinary difficulties. Several spinal punctures 
gave no fluid. Laminectomy with exposure of the spinal cord shotved 
almost complete obliteration of the subdural space. Death due to urosepsis 
in Aug. 1921. Section showed from a point 11 cm. beloio the olivary body 
caudal and clear down such intensive and extensive adhesions that a probe 
could not be passed between the dura and the myelon. Microscopic examina- 
tions showed chronic injlammation of the leptomeninges, while the cord 
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itself is reported not to have undergone any marked changes. (This seems 
strange. Because of the prominent symptoms, at least evidences of 
degeneration would be expected.) The author considers the nervous 
symptoms as due to i^ressure and circulatory disturbances. 

Weigelet reports also another case of similar nature in which, 
after a spinal anesthesia with O.is Gm. of novocaine in 2 ml. spinal 
fluid, paresis was caused in both legs, slight sensory disturbances to 
the groins but no difficulties witli tire urination and defecation. Neither 
in this case did repeated lumbar punctures give any spinal fluid. Gradu- 
ally there was a certain amount of improvement but even months later 
the patient could not walk. Symptoms of the same type have been 
observed following a subdural injection of salvarsan. 

It is of interest to point out that the laboratory findings in these 
meningeal irritations are not %n proportion to the subjective diffi- 
culties (Iason, Ledereb and Steiner; Backer-Grondahl, et al.). 
This makes one think of the so-called “dural leakage”. 

b.' Damages to the Spinal Cord. 

Low lesions of the spinal cord usually manifest themselves 
mainly through phenomena of irritation (parasthesias, pains, 
cramps) or loss of junction (sensory disturbances, pareses, para- 
lyses, disturbances of bladder and rectal function). The symptoms 
appear at once or may become noticeable only after days or months. 
The findings are very much mixed up and folloto no fixed ndes 
either during the beginning, at the time of their greatest intensity 
or during the period of repair. 

Following the use of trojjacocaine Golds CHV'nNir saw two cases 
of paraplegia (in 100 cases) and Borbebg noticed acaseofpar- 
asthesia and light sensory disturbances. 

There are many reports of severe damages following the use of 
preparations in the novocaine group. Andbe-Thomas (0.08 6m. 
of novocaine in a 4 % solution) saw pareses of the legs, low sen- 
sory disturbances, bladder and rectal disturbances. Bbain (2 ml- 
spinocaine) has seen marked pareses, bladder and rectal lesions 
(death due to infection). Cbitchley (planocaine) reports two cases 
of paralysis of the legs and difficulties of the miction and defeca- 
tion (one man died in about seven weeks). Elstad (0.2 6m. 
parocaine dissolved in 3—4 ml. of spinal fluid) found marked 
paralysis (death due to paralysis of the respiration in a few weeks). 
Febguson (heavy durocaine in several cases) had four patients 
who became unfit for work for periods of three to nine months. 
Fbanke reports two severe cases of pareses, sensory disturbances 
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■and difficulties with tlie miction and defecation. One of these died 
after six days. An autopsy record of this iiatient is given below. 
The other could hardly walk after 11 months. Govsejev and 
Rossin (novocaine) saw paratyses of the legs, sensory distur- 
bances, incontinence of urine and feces, and trophic ulcers. The 
patient not yet recovered after thirteen months. Kelwan and 
Abbott (spinocaine) report a case with paresis and sensory dis- 
turbances of one leg, and bladder and rectal lesions which were 
not overcome after almost two 3 mars. Lienhoop has seen several 
cases of paresis following the use of 10 % solution of novocaine. 
Kygaard saw symptoms of the cranial nerves and milder sen- 
sory disturbances. (It is possible that the death was due to res- 
piratory paralj^sis.) Weigeldt related the above-mentioned se- 
vere cases following the use of novocaine. 

Among others Kelman and Abbott, Peirson and T-womey, 
and Eieser report milder injuries. 

To the group of cases injured bj’" normcaine belong a few com- 
pletely studied autops}'' cases which herewith are rejiorted in 
detail. 

Brain’s case. Male, 33 years of age. Siirgery for ruptured disc done 
under spinal anesthesia using 2 ml. spinocaine (= 10 % novocaine, etc.) 
injected between L HI and L IV. About one weelc after the o])cration, 
pains were present in the lumbosacral region. After about one month 
there were pains in the legs. Then developed pareses in certain groups 
of muscles of the arms, legs and trunk, followed by mmselc atrophies. 
No sensory disturbances. Lesions of bladder and rectum. The spinal 
fluid showed increase of the protein but no excess of cells. Patient 
died from infection. At the time of the autoj^sy, the brain, the spinal 
cord and a few peripheral nerves were examined. Only the spinal cord 
and its covering membranes slmved macroscojnc and microscopic changes. 
Over the dorsal surface of the sacral g^orlion of the spinal cord was a thick 
exudate, 1.5 X 0. c cm. in size (probably secondary to the changes in 
the cord). The myelon was brownish-grey and sojt from Th XII and 
downwards. In it xvere a few minor hemorrhages. Microscopically there xvas 
a complete necrosis of the dorsal portion of the sacral cord. The changes 
were less marked higher up in the spinal cord. Changes of the blood 
vessels were the dominating factor. Mainly were the veins involved 
(endophlebitis, hyaline necroses, thromboses). No changes were found 
above the medulla oblongata. Brain considers that the vascular changes 
were the cause of the whole picture of the disease. 

Pranke s case. Male, 24 years of' age. Surgery for varicosities done 
under spinal anesthesia, 4 ml. of a 5 % solution of novocaine. During 
the operation the patient was in a poor condition. Two days later, pain 
m the abdomen and in the legs. Pareses and sensory disturbances in 
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lower portions of the body. Damage to the bladder and the rectum 
iJeath in six days, mainly from pneumonia. The autopsy showed pleu* 
ris}'’ and pneumonia. In the lumbar region the spinal cord was sivolkn 
for a distance of about 5 cm. Above that a sometvhat softer area. Stoellmq 
of the sections of the spinal cord. Hemorrhages in the myelon clear up 
to the medulla oblongata. Among microscopic changes are mentioned 
especially hemorrhages and damages of the mijelin sheaths. "Die Grund- 
biindel” (the main trunks) are reported as undamaged, 

Following pantocaine (decicaine) anesthesias damages are men- 
tioned by Lienhoop (several cases of paralysis following the use 
of 0.8 % solutions); also by Peieson and Twomey (mainly dis- 
turbances of the bladder function). 

Nonne and Dejime saw two serious cases caused by tutocaine, 
one terminating in death. 

The case of Noxne and Demme. Anesthesia with one ampoule of 
tutocaine. After the anesthesia marked paresis in both legs, sensory 
disturbances from L III and downwards, incontinence of urine and 
feces, prolapse of the rectum, and a sacral pressure sore. Death in 
less than three months due to infections in the urinary system and 
the bed sore. The autopsy showed — besides tuberculosis of the 
lungs and the bowels — a severe infection of the urinary tracts. String- 
like adhesions betiveen the dura and the gna mater over the lower por- 
tion of the myelon. Microscopically were found thickenings of the lep- 
tomeninges in the lumbar and sacral portions of the cord. No inflam- 
mation present. Almost complete necrosis of the dorsal and lower portions 
of the spinal cord. Higher up toas seen an ascending degeneration of the 
fasciculi of Goll. The brain toas without remark. 

Damages from stovaine are mentioned among others by Ash- 
worth (paresis of the legs, pain, urinary retention; return of 
normal health in a short time), Bazy (marked caudal syndrome 
with urinary retention), Cbitchley (paresis in remaining leg, 
sensory disturbances, retention of urine and feces, death due to 
uremia. No autopsy. Also one less severe case), Ferguson (several 
severe cases). Riche (two pareses to the peroneus muscles in 
4,600 cases), Jean and Solcard (one temporary and one per- 
manent paralysis in 1,038 cases), Munchmeyer (five temporary 
paralyses in more than 2,000 cases), and Violet and Fisher 
(eight cases of paralysis). Hasler states that the frightening 
expression stovaine-tabes has been used in England. 

Damages following the use of percaine are reported by Brock, 
Bell and Davison (in one case paresis, sensory disturbances, 
incontinence of urine and feces; in another case practically a 
transverse lesion at the level of Th XII, with death — autopsy 
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report below), and Schauppisser (a temporarj paralysis of tbe 
legs witb return to normal bealtb in ten days). 

The case oj Brock, Bell and Davison. A severe infection of the 
urinary tract. Hyperemia of the leptomeninges, especially in the upper 
lumbar region. E^jperemia of the myelon, corresponding to the sections Th 
yui—Th X. Softening of the spinal cord corresponding to Th XI— L I, 
especially on the dorsal side. Microscopically was found a marlced de- 
myelinization, fatty deposits, especially in the periphery of the cord, 
evidences of an ascending degeneration, marked changes in the axis cy- 
linders, color changes, and a nuld glial reaction. 

Besides tbe related examples of damages following spinal 
anesthesia are many others in which information is lacking con- 
cerning the anesthetic preparation used and its dose. Among these 
are cases reported by Boisseau; Brock, Bell and Davison; 
CoPELLO, Dimitri and Naiji; Ceitchley; Dujarier; Cotta- 
lorda; Lepoutre and Paul, and others. 

The review shows that mild, more marked or severe, at times 
fatal injuries oj the nervous system are seen folloiving spinal anes- 
thesia in which has been used tropacocaine, preparations of novo- 
caine, pantocaine, tutocaine, stovaine or percaine. The relatively 
few cases of autopsy show us that the changes are in the spinal cord 
or its membranes and that they are most marked near the site of in- 
jection. Pathologically the changes vary much both as to extent 
and intensity; in the more severe cases they advance clear to 
necrosis. 

4. The Author’s Own Material. 

To investigate, if possible, the presence, degree and kind of 
spinal cord lesions following spinal anesthesia, the author has 
sent the following questionnaire to those hospitals in the country 
where a large amount of surgery can be expected to be done. 

A. Approximate number of spinal anesthesias done in your depart- 
ment per year? 

B. What anesthetic is used? If several are employed, what are the 
approximate proportions between them? 

_ C. What technic is used as a rule? Different technics for low or 
high anesthesias? 

D. Have in your experience such lesions occurred as have been de- 
scribed. above (i. e. bladder and rectal difficulties, and motor and sen- 
sory disturbances in the lower part of the body)? 

_E. Have you knowledge of any cases of nervous lesions following 
spinal anesthesia? When and where have they occurred? 
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The questionnaire has been sent to all the surgical, gynecol- 
ogical, orthopedic and the surgical departments for chd^en in 
the country; also to all hospitals not divided into departments as 
■well as to similar institutions, A total of 121 blanks have been 
sent out and most of these have been ans'wered. The author ivishes 
to express his sincere thanks to the surgeons in the country for the 
■willingness xvith which they have met the reguest for information. 
The results obtained ‘must be considered representative of Swedish 
surgery. 


A. The Present Use in this Country 
of Spinal Anesthesia. 


Spinal Anesthesia is nsed 
In a large or In a lesser 
fairly large no. of eases Not at all 

no. of cases (max. 35 per year) 


Surgical Departments 32 

Hospitals not divided into depts 38 

Gynecological depts 5 

Orthopedic depts 2 


Surgical depts. for children — 


1 1 

13 3 

2 2 

3 ' 1 

J 1 

20 8 


In the ans-wers -which the author has received, it is reported that 
•well over 23,000 spinal anesthetics are used per year. The real 
figure for the -whole country can be estimated to lie bettveen 25,000 
and 30,000. 


B. The Anesthetics in Use. 

Only percaine, novocaine (procaine, aethocaine), decicaine (pan- 
tocaine) and iropacocaine are used. The approximate proportions 
bet-ween these drugs are: 

percaine in about 17,500 cases 
novocaine » » 4,000 » 

. , decicaine » » 1,000 » 

tropacocaine » » 500 » 

23,000 cases. 


Percaine is used almost altogether in a hypobar solution of 
the strength of 1 : 1,500. In a few hospitals, however, heavy per- 
caine has been mentioned. This drug is used mainly in higher 
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spinal anestlietics. Novocaine is used in markedly varying concen- 
trations (from 1—7 %). A few surgeons prefer novocaine in crys- 
tals (0.1--0.2 Gm.) dissolved in the spinal fluid just before the 
injection. Novocaine is used mostly in low, less often in higher 
anesthesias. Dccicnino is used, especially in low anesthesias, in 
the heavy kind but lately in a hypobar form for high anesthe- 
sias. Tropocaine, finally, is used mostly in low anesthesias and that 
in a lesser degree only. The concentration of the solution is as a 
rule 5 %, in exceptional cases 10 %. 

0. Teclmic. 

As a rule the injection is done at a safe distance below the conus 
terminalis. Only one surgeon injects for high anesthesia between 
Th VII and VIII, according to his own report without any com- 
plications. When using hypobar solutions, the first injection is 
usually done with the patient lying on his side. Later the patient 
is turned on his abdomen. It is seldom that the punction is done 
with the patient in prone position. Heavy solutions are injected 
most often in a sitting position. At least until now, in giving high 
anesthesias almost always fractional doses are used. However, 
this is done with many personal variations of Sebrechts’s original 
method. In low anesthesias as a rule, a single dose is given. 

D. Observed Oases of Postanestbetic Damage 
of the Nervous System. 

Through the questionnaire have been reported six such cases 
which have been observed during the last three years (194:3 — 
1945). A few cases have been indefinite and hard to evaluate. 
Because of this they have been excluded from this study. Below, 
the cases are discussed in detail. 

Gasuiatica. 

Case A^o. 1. Surgical Department I, Allmanna and Sahlgrenska 
Sjukhuset, Gothenburg. A male, 67 years of age. Chronic gastric ulcer 
with penetration into the pancreas. Cared for in the department from 
January 19 to May 22, 1943. Surgery on January 28. Besection accord- 
ing to Billroth II. Spinal anesthesia using 14 ml. of Ciba’s original 
percaine, solution 1 : 1,600. Fractional method. Nitrous oxide. 

Feb. 15. Since surgery bilateral paresis of the peronei. Mobility 
increased during the last few days. Wallns without support. 

8 — ^64287. Acta chir. Scandinav. Vol. XCV, 
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fakty wdl improvement of the paresis of the peronei. Walking 

June 15. Neurological examination. Decreased strength in both 
peroneus groups more on the right. Pricks on the dorsum of the feet 
can iardly be felt. The decreased sensibility extends upwards to about 
one third of the anterior aspect of the legs. Some bilateral decrease 
in the strength of the flexors of the toes. 

June 11. Wasserman reaction negative. Aug. Y. Starts working. 
Aug. 21. Left foot the better. Subjectively decidedly improved. 

Summary. A male, 67 years of age. Spinal anesthesia using M ml. 
of Ciba’s original percaine. Solution 1 ; 1,500. Fractional doses. Imme- 
diately following surgery bilateral motor and sensory disturbances 
involving segments L IV — S I. No symptoms from bladder or rectum. 
Definite improvement in six months. 




Fig. 1. Approximate extension of the sensory disturbance. 


Case No. 2. The Surgical Department, The Nykoping Hospital. 
Woman, 32 years of age. Cholelithiasis. Cared for in the department 
from Oct. 9 — 29, 1943. 

Oct. 9. Cholecystectomy. Spinal anesthesia with 15 ml. Ciba’s orig- 
inal percaine. Solution 1 : 1 ,500. Fractional doses. Nitrous oxide and 

Oct. 29. Uncomfortable and painful paresthesia right leg. Continued 
ache necessitating the use of tablets. The sensibility lost in the anterior 
aspect of the leg extending from the groin to the knee. The leg feels 
unsteady. 

Nov. 24. Improved. Now walks without support. Must constantly 
take tablets for the ache. The sensibility now normal. 

Dec. 14. Improved. Walks well but tires easily. New paresthesias 
in the left leg. If left big toe is stubbed, pains radiate upwards. 

Summary.^ Woman, 32 years of age. Spinal anesthesia with 15 ml. 
of Ciba’s original percaine. Solution 1 : 1,500. Fractional doses. Distur- 
bances probably immediately after surgery (sensory and motor the 


I When this work was finished I got the following completing informatio . 
Immediately after the anesthesia severe pains in the back and both legs. Cramp 
in the legs. The pains continued for one year and a half. Permanent ache 
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leg felt unsteady), involving the segments Th XII— L III on tlie riglit 
side. Paresthesias both legs. No bladder or reotal disturbances. Definite 
improvement in three months. 



Fig. 2. Appro.Kimntc distribution of tlic sensory disturbance. 

Case No. 3. Surgical Department, Akademiska Sjukhnset, Upsala. 
Male, 54 years of age. Chronic chokeyslUis and cholelithiasis u'ith exa- 
cerbation. Cared for in the department from July 7 to Sejit. 9, 19] I. 

July 10. Cholangiography, cholecystectomy, probing of the com- 
mon bile duct, gastric fi.stula (.surgical lesion of the duodenum). Spinal 
anesthesia with 23 ml. of Ciba’s "original pcrcainc”, 1 : 1,500. Frac- 
tional doses. During the operation cyanotic and unconscioii.s. However, 
the systolic blood pressure did not fall below 70 mm./ITg (palpatory 
method). The sensation corre.sponding to the segments S I — V is lost 
immediately after the operation and greatly decreased corresponding 
to L I — V. Paresis both legs. Able to move the hi]) joints slightly but 
not the knees or the ankles. Unable to void. Caiinot feel the cathe- 
terization. Anal sphincter relaxed. No paresthesia. No pains. 

July 17. Slow improvement of the nervous symptoms. 

exacerbations. In 1945 wcalcness and fatigue in the right leg. Numbness in both 
feet. Bladder and rectal diffievdties. 

Examination in Juno 1946. Sensory disturbances of smaller areas of both legs. 
ICnee jerks exaggerated. Achilles jerks absent. Bilateral positive Babinsky. Spinal 
fluid normal. W. r. ncg. 

Eight hip joint: slight paresis of ext. 

» knee » : marked paresis of flex., slight of ext. 

» ankle » : r> » » ext., sv » flex. 

Left knee » : slight paresis of ext. and flex. 

» ankle » : » » » » 
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July 28. TLc sensory disturbance involves now only S III— V. 
Subjectively also decreased sensibility over the dorsum of both feet. 
Can now feel the catheterization. Unable to void and to control the 
defecation. Although with markedly decreased strength, the patient 
is able to move the hip and knee joints; more so on the right side. 
No motion of the ankles. Can stand Avith support. 



Fig. 3. The largest extent of the sensory disturbances. 


Sept. 9. The streugthof the legs 

urine.Ve bowels can now be regulated "^>1 ot nyehtis and 

The course was complicated hy at lea^ two ^th 

Lamination in Nov, 1946. No pams, P”? J j““7Zller arete 

patesis both legs below the knees Sensory^ 

of the distal portions and use abdominal pressure, 

but must during the miction lean forwa,rd ana u 
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Bowel action fair. Unable to feel bowel content passing tbrougli the 
anus. Cannot control flatulence. No definite circulatory disturbances. 
The feet feel cold and clammy. 

Summanj. A male, 54 years of age. Spinal anesthesia with 23 ml. of 
Ciba’s original percaine solution 1:1,500. fractional doses. Imme- 
diately following surgery motor and sensory disturbances correspond- 
ing to segments L I — S V. Bladder and rectal difficulties. Slow improve- 
ment of the symptoms. After one year and four months smaller sen- 
sor}^ disturbances (about the same as in a caudal syndrome) remain, 
flaccid paralysis below, the knees, and a limited bladder lesion. In- 
sufficiency of the rectal sphincter. Can hardly stand or walk without 
support. 

Case No. 4. The Surgical Department, Centrallasarettet, Oster- 
sund. A woman, 32 years of age. CholcUlhiasis and cholcdocholithiasis 
with jaundice. Cared for in the department Sept. 30 — Oct. 15, 1944. 

Oct. 3. Cholangiography, cholcdochoIithotom 3 % ■ drainage of the 
common bile duct. Spinal anesthesia' Avith 28 ml. percaine solution 



Fig. 4. .Maximum distribution 


of the -sensory disturbances. 
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prepared in the hospital (such in use since 1913). Solution 1 • 1 5on 
Fractional doses. • 

Oct. 5. For the last two days unable to lift the left leg. Oct 7 
Moves the leg somewhat. Can bend the knee. Oct. 15. The strength of 
the left leg has increased gradually. Walks without support. However 
not in stairs. ’ 

_ The patient gives the following supplementary information. While 
giving the anesthetic severe pain in the left leg. The pain did not dis- 
appear after the position of the needle had been changed. Immediately 
after the operation paresis of the whole left leg. Only after a few weeks 
was she able to walk in a fairly normal manner. The strength is still 
(Dec. 2, 1945) markedly decreased in all the muscle groups of the leg, 
especially the extensors of the big toe. It is hard to run, and she can- 
not jiarticipate in any sports. From the beginning the sensory distur- 
bances involved all the types of sensation from about L I and down- 
wards, Now decreased sensibility (most of temperature, least of touch) 
in the segments L I — IV and totally lost below that. Since the opera- 
tion, bowel and bladder functions have been disturbed. The desire to 
void and defecate is not felt in a normal manner. However, the bladder 
and the bowel can be emptied spontaneously. On the left foot have ap- 
peared indolent, trophic ulcers hard to heal. Trophic disturbances also 
of the nails of the foot. 

Summary. A woman, 32 years of age. 'Spinal anesthesia with 28 ml. 
of a percaine solution 1 ; 1,500, prepared in the hospital, given in 
fractional doses. Immediately after surgery disturbances (sensory and 
motor) of the left leg corresponding at least to the segments L I— S V. 
Bladder and rectal difficulties. Trophic ulcer left foot. Changes of the 
nails. Gradual improvement but after more than one year still rather 
marked residual symptoms. 


Case No. 5. The Surgical Department, Centrallasarettet, Linko- 
ping. A male, 36 years of age. Chronic cholecystitis. Oared for in the 
department Jan. 31 — Feb. 23, 1945. _ ^ 

Feb. 3. Cholecystectomy. Spinal anesthesia with 18 ml. of Cibas 
original percaine solution 1 : 1,500. Fractional doses. While the 
anesthetic was being injected, there were violent pains from the level 
of the umbilicus down into both feet. At the same time there was a 
strong flexion of both knees. He could control the left one himself 
but the right knee had to be straightened by the nurses. Two days 
after the operation there were pains in the right gluteal region. The 
whole right lower extremity felt numb. Later no pains. While up the 
patient could not use the right limb normally. No urinary or recta 

difficulties, j 

April 25. The right lower limb started to swell fourteen days ag . 
This recurred several times later while the patient was being care 
for in the medical department. A sore under the big toe. 

Eight leg swollen, warmer than the left, slightly discolore . 
sensation of pain is decreased from the upper part of the tlugh ow 
the knee. It is absent below this. The muscle strength is decreased in 
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the whole of the right lower limb. Under the whole of distal i:)halanx 
of the big toe is a sore. Hemorrhage under the nail of the second toe. 
Atrophy of the muscles of both thigh and leg. April 25. Lumbar punc- 
ture. The initial pressure 130 mm. Queckenstedt’s sign normal. Ten ml. 
cerebrospinal fluid ■withdrawn. Tinal pressure 90 mm. The fluid 
is clear and colorless. Honue’s test positive. Tandy’s test -j--!-- 
Heller 1 : 16. 

May 18. Has been up since May 9. After a few days swelling of the 
right foot with formation of a dark blue blister. 



Pig. 5. Tlie distribution of the sensory disturbances. 


May 31. Has been up for 14 days. The sores are healed. Feeling 
better. Walks fairly well. The muscular atrophy remains. The sensory 
disturbances almost unchanged. June 7. Again a sore under the toe. 
(mndition about the same. July 8. The strength of the dorsi-flexion of 
■the right foot is decreased. The foot is warmer than the left, cyanotic. 
July 11. More perspiration on the right leg than on the left. The 
Rood pressure in the right leg is 1 30 and in the left 140 (measured b)’’ 
palpating a. dorsalis pedis). 


/ 
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Aug 11. The Strength of the leg is increased. The weahiess of tk 
aorsi-ilexion remains. Otherwise the same strength as in the left lew 
The sensory disturbances as before. The sore under the big toe remami 
Atrophy of the muscles of the thigh and leg. 

Aug.- 15. Referred to a neurological department. As the admission 
was delayed, the patient felt free to resume work. ’ Therefore- it is most 
likel)^ that only a mild degree of disability remained. 

Summary. A male, 36 years of age. Spinal anesthesia using 18 ml. 
of Ciba’s original percaine. Solution 1 : 1,500. Fractional doses. While 
the anesthetic was being injected, the patient had violent pains from the 
level of the umbilicus down into both feet. Cramp of the legs. Not later 
than two days after the surgery, there were symptoms of disturbance 
(sensory and motor) present, corresponding at least to the segments 
L II — S V on the right side. No difficulties with the urination or defeca- 
tion. Paresthesias. Circulatory disturbances in the right leg (swelling, 
cyanosis, increased pulse pressure). Increased perspiration. Trophic 
ulcer under the right big toe. Decidedly improved within six months, 
the symptoms of paralysis disappeared almost completely but the 
sensory disturbances and the trophic ulcer remained. Able to work. 


Case No. 6. The Surgical Department, Centrallasarettet, Umea. 
A woman, aged 36. Cholelithiasis. Cared for in the department July 
19— Aug. 3, 1945. 

July 24. Cholangiography, exploration of the common bile duct via 
the cystic duct, cholecystectomy. Spinal anesthesia using 23 ml. per- 
caine solution 1 ; 1,500, prepared in the hospital.^ Fractional doses. 
No complication. Very good anesthesia. Felt well for the first few 
days following surgery. 

July 28. Sensation of numbness in the back, spreading downwards 
into the lower limbs. During the next few days, extensive sensory and 
motor disturbances developed approximately below Th VI. Bladder 
and rectal difficulties. No pain. 

Referred to the medical department. Paralysis of the muscles of the 
abdomen and lower extremities. Only very slight movements of the 
ankles. No definite objective disturbance of the sensibility but sub- 
jective decrease of the sensation of touch and pain, extending from 

Th .VI to S V. , 

Aug. 22. Can now void. Oct. 4. The muscle strength of all joints 
is increasing well. The sensibility is decreased approximately Th VIH— 
S V. Nov. 16. Marked pareses remain, especially of the muscles of the 
peroneus and the quadriceps groups. Able to stand with support. The 
sensibility approximately the same as before. The bladder and rectal 
functions normal. Bilateral positive Babinsky. Ankle clonus. Dis- 
charged upon own request. 


• 1 Since 1943 similar percaine solutions have been used m fout 2.000 cases o 
spinal anesthesia without producing any such symptoms. Of 
prepared in this series and in use at the time of this operation, about 3o0 . 

Led without causing any difficulties. Bacteriological and ciiomical analysis of the 
remaining ampoules of this series gave no reason for remarks. 
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Fig. 6. TJie distribution of tlie subjcctiA’^c .sensory disturbances. 


Summary. A woman,- age 36. -Spinal anesthesia using 23 ml. per- 
caine solution 1 : 1,600, prepared in the hospital.- Tractional doses. Ifour 
days after the operation, symptoms started which in a few days devel- 
oped into marked disturbances (motor and subjective sensory) of the 
segments Th VI — S V. Transient bladder and rectal difficulties. Within 
four months definite improvement but remaining marked paralyses 
and sensory disturbances. - 
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E, study of the Postanesthetic Lesions, 

a. Prequoiicy. 

The figures vary greatly in the literature, probably because of 
the different anesthetics used, and also because the doses and the 
concentrations have varied much. The extremes can be men- 
tioned; Goldschwend had three cases of paraplegia in 100 cases 
in v'hich tropacocaine was used while Dujarier only saw one 
transient paralysis in 4,000 patients (name of drug not given). 

In the material collected by me, u'hicli at least for the year 1945 
mcludes well over 23,000 cases, there are six definite cases in three 
years. The frequency of these severe damages can therefore, with 
great probability, be estimated to about 1 : 10,000 cases, or about 
O.Ol %. Basing the estimate only on the cases of injuries from 
percaine, the figures would be a little higher. It is sure that we are 
deahng with the minimum figures. Experience shows that, because 
they are so rare, the cases are misinterpreted and are not thought 
of in a causative connection with the spinal anesthesia but rather 
considered as a spinal cord tumor, disseminated sclerosis, etc. 

All six cases have been anesthetized with percaine. In four were 
used Ciba'‘s original ampoules, in two solution prepared in the 
hospital. In all cases the concentration was 1 : 1,500. Regarding 
the percaine solution used by us, the reader is referred to the foot- 
note under casuistics. 


1j. Pathogenesis, 

Using proper technic, puncture lesions can only reach the cauda 
equina. Experiments on corpses have shown the author that 
puncture of a root (even far out laterally) with intramedullary 
injection via the root are hardly mechanically possible. In most 
cases, it could be possible for a spinal needle to injure one of — - 
after change of position — probably a few roots. Such limited 
injuries are known to exist but puncture lesions cannot be a com- 
mon cause of typical postanesthetic lesions. 

Hemorrhages due to puncture must surely be considered. To 
cause any real damage they must be massive. Injuries due to 
hemorrhage are possible but probably not common. In the many 
animal experiments related above, they are of no importance. In 
the relatively few autopsy cases on humans, there are no definite 
findings of hemorrhage or residual hemorrhages. 
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Meningeal reactions are as a rule very mild but reach in excep- 
tional cases (Weigeldt’s) such proportions that from this cause 
alone severe nervous symptoms can be explained. In most of the 
animal experiments and autopsy findings on humans, it is defi- 
nite that the meningeal reaction is harmless. This explanation as 
a cause can thus be accepted only in a few exceptional cases. 

Sensitivity reactions can hardly cause such localized injuries 
as, for instance, necrosis of the spinal cord and must be con- 
sidered as unlikely. Neither can trophic disturbances, due to a 
prolonged and marked fall of the blood pressure, be considered 
as the cause (Lundy, Essex and Kernohan; Beocic, Bell and 
Davison, et. ah). Prolonged increase of the intradural pressure 
as well as osmotic injuries are very unlikely to be the cause (Lundy, 
Essex and Kernohan). 

The probable cause of the injuries of the spinal cord is a chemo- 
toxic effect (Davis, Haven, Givens and Ejisiett; MacDonald 
and Watkins; Peirson and Twomey, et. al.). Animal experi- 
ments show that just the anesthetic and not other substances present 
in the solution is the cause (Eerguson, MacDonald and Wat- 
kins, et. al.). The effect on the myelon is also proportional to the 
strength of the anesthetic solution as ivell as to the injected volume 
(Lundy, Essex and Kernohan, MacDonald and Watkins). 
It is always observed that the damage to the myelon is most marked 
caudally where the concentration of the drug can be considered to 
have been the highest. However, it is hard to explain why so few 
peo|)le are affected. So far, one will have to he satisfied with the 
supposition that a rare individual sensitivity is present. In this 
connection one must think of Sebrechts’s theory of rachisen- 
sitive and rachiresistant people. 


c. Tiie Time for the Appearance of the Symptoms. 

In fairly rare cases, marked and severe pain appears already 
during the giving of the anesthetic (Boisseau; Brock, Bell and 
Davison, Cases Nos. IV and V). In all these cases, severe symp- 
toms were observed as soon as the anesthesia had worn off. As 
soon as pains appear during the giving of a spinal anesthetic, it 
must be strongly recommended to discontinue the injection and if 
possible to postpone the operation. Should it be impossible to delay 
the surgery, the injection should be stopped and another type of 
anesthetic chosen. 
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In most cases, ihc vervoas sympto7ns arc present ~ sometimes 
liowever, not fully developed — as soon as the anesthesia has dis- 
appeared. In a marked number of cases (Brock, Beer atid Davi- 
sox; Critciilfa*; Pbaxke: Ivelmax, MacLacheax; Paul, Case 
Nos. V and VI) there exists heUrcen ihc end of ihc anesthesia ami the 
appearance of the sijmpioJns a short hxierval of a few days up to one 
week. In a few eases, one can speak of delayed trouble. In tliese, the 
symptoms appear in several veeks or a few months (Braix, 
Eestad, V eigeedt). To these cases belong those {Braix’s and 
V'EIGELDt’s) -where vascular changes, respectively leptomeningi- 
tis, are very prominent. 

If the theory of a chemo-toxic pathogenesis is retained, it 
should be expected that the nervous symptoms could be seen as 
soon as the anesthesia has disappeared. Should the interval be 
short, one must consider the fact that it must take some time 
before the injuries have developed (see animal e.xperiments done 
by Keose and Vogt and cited above). For the dela)’'cd difficulties 
the explanation seems easier. In the two autopsy cases which 
belong to this latter group (Braix’s and Weigeldt’s) quite some 
time must have clajisod before the vascular cliangcs, respectively 
the leptomeningitis, could have reached such an intensity and 
distribution that injuries to the myelon have developed. 

d. Tj'pe of Symptoms. 

The qdienomena of irritation consist of jyaresthesias, pams and 
cramps. As a rule the paresthesias are the precursors of the pains. 
Cramps are rare and belong to the initial stadia. Generally the 
pains are of short duration. The symptoms of irritation disappear 
as a rule in quite a short time. In rare cases (Brock, Bell and 
Davisox) anesthesia dolorosa develops (which after about three 
years necessitated a. chordotomy). 

The phenomexia of loss of functioxi concerns touch and mobility- 
In a few days the sensory disturbances reach their maximal dis- 
tribution. This varies much but -will at times reach that of trans- 
verse myelitis. Not rarely the anesthesia is dissociated. As a rule 
pareses and paralyses develop speedily. The involvement of the 
muscle groups may reach the degree of paraplegia. The condition 
of the reflexes depends on the sensory and motility injuries. As a 
rule there is in the beginning a state of fiaccidity which after qud® 
a long time can be changed into one of spastic symptoms. B a a 
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and rectal difficulties are serious. An early period of urinary reten- 
tion is usually changed into one of incontinence. Prolapse of the 
rectum may develop. The function of the bladder and the rectum 
seems unusually susceptible to injuries following spinal anesthesia. 
At times they alone are involved but oftener they are combined 
with a caudal syndrome, symptoms from one leg or a complete 
paraplegia. Disturbances of the sexual functions can be caused 
by pains or sensory disturbances. It is also possible that centers in 
the spinal cord have been damaged. 

Earely are seen disturbances of the circulation or the secretion 
of sweat. Decubital idcers are quite common. Not too rarely 
trophic ulcers of the feet are mentioned (Porgue and Basset; 
Govsejev and Eossin; Cases Nos. IV and V). As usual the nature 
of these is quite unclear. 


e. Pathology. 

The changes behind the symptoms belong to the spinal cord and its 
membranes ivJiile nerve roots and spinal ganglia are involved not at 
all or very little. The injuries of the myelon vary much as to inten- 
sity and distribution. Caudally they are always at a maximum. 
Prom transient disturbances one reaches via chromolysis, achro- 
matosis, injuries of the axis-cylinders and processes of demyelini- 
zation clear over to real — although quite limited — necroses. 
The findings of secondary degenerations are common, as are also 
certain glial and meningeal reactions. The various pathological 
findings correspond well to the transience or persistance of the 
symptoms, their varying distribution, protean nature, irregular 
admixture, etc. 

f. Prognosis. 

In a small number of cases, all e%:idences of the disease disappear 
in a short while (Ashworth; Brock, Bell and Davison; Critch- 
ley; Munchmeybr; Schaijppisser, et ah), at times after a few 
days but usually after weeks or months. Uusually most cases 
show an improvement after a long time (months or years) but 
ike final result is usually a defective healing process with more or 
less marked mvalidism. 

A small number of cases die, usually due to the bladder impair- 
ment. Such deaths have been reported by, among others, Brain; 
Brock, Bell and Davison; Critchlby; Nonne and Demme; 
Weigeldt, et al. In a few cases it seems that infections, starting 
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in tlie decubital ulcers, have contributed. In exceptional cases 
other causes of death are mentioned, such as respiratory paralysis 
(Elstad) and pneumonia (Eranice). 

g. Treatment. 

At present there exists no prophylaxis against injuries v-hich 
may follow spinal anesthesia. We cannot judge what patients will 
suffer from injuries of the myelon following such anesthesia. As 
has been mentioned already, however, one piece of advice can be 
given — discontinue the giving of a spinal anesthetic which causes 
pain already at the time of the injection. 

Have the symptoms already manifested themselves, only 
symptomatic treatment can be considered. Against pain, chordo- 
tomy is indicated only in desperate cases. The urinary tract and 
the bowels require their special care. Care must be taken to pre- 
vent bed sores. Physical therapy (baths, massage, electricity, etc.) 
is only of a limited real, but perhaps of a greater psychic, value. 

5. Conclusions. 

T/ius, from the use of any of the freseniday spinal anesihclics 
there may follo^v serious nervous symptoms which depend upon 
(probable chemo-toxic) injuries of the spinal cord or its mem- 
branes. In the large material, collected by the author tlirough 
questionnaires, the risk can be estimated to be at least 0.01 % 
or 1 : 10,000. 

According to the opinion of the author, the advantages of a 
well given spinal anesthesia are so great that they easily counter- 
balance the small risk for postanesthetic injuries. Hoivever, ac- 
cording to the opinion of the author the indications for spinal anes- 
thesia should be made more rigid. In those cases in which, without 
any essential inconveniences or risks, another and less harmful 
method of anesthesia can he substituted for spinal anesthesia, without 
doubt this should be done. 


Summary. 

A short review is given of the common spinal anesthetics. 
After injection into animals of tropacocaine, novocaine, sto- 
vaine or alypin transient or permanent changes can take place 
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in the spinal cord or its membranes. If permanent, there are also 
nervous symptoms. iTerve roots and. spinal ganglia are not in- 
volved or are injured only slightly. — After the use in humans 
principally the same changes and symptoms can occur from tro- 
pacocaine, novocaine preparations, pantocaine (decicaine), tuto- 
caine, stovaine and percaine. — The author’s own material is 
based upon a questionnaire and includes more than 23,000 cases 
per year. During the years between 1943 and 1945, there were six 
definite cases of severe postanesthetic injuries. Thus the frequency 
can be estimated a least about 0.01 % or about 1 : 10,000. 

Most likely the injuries are produced by a chemo-toxic effect 
of the anesthetics upon the spinal cord. Often the symptoms start 
at once. In a smaller number of cases, there is an interval of a 
few days or weeks, yes, even months. — Phenomena of irritation 
(paresthesias, pains, cramps), of loss of function (sensory distur- 
bances, pareses, paralyses, bladder and rectal difficulties), sexual 
symptoms, circulatory disturbances, changes in the secretion of 
sweat, and so called trophic ulcers are present. — A short dis- 
cussion of the pathology is given. — The prognosis is poor. In 
most cases there is a defective healing with accompanying inva- 
lidism. A few patients die (mainly due to infections of the urinary 
system) while some in a short time return to complete health. — 
At present prophylaxis is not possible. The treatment must be 
mainly symptomatic. — The advantages of spinal anesthesia are 
so great that this type of anesthesia should be retained. The small 
risk of postanesthetic injuries cautions nevertheless to more 
rigid indications for spinal anesthesia. 

Ziisammenfassuiig. 

K-urze Ubersicht der gewohnlichen Spinalanasthesiemittel. — 
Nach Einspritzung an Tieren von Tropakokain, Novocain, Stovain 
Oder Alypin konnen voriibergehende oder dauernde Veranderungen 
des Riickenmarks und seiner Haute auftreten; im letzteren Ealle 
liegen auch Nervensymptome vor. Wurzeln und Spinalganglien 
bleiben frei oder werden nur unbedeutend beeinflusst. — Nach 
Verwendung von Tropakokain, Novocainpraparaten, Pantocain 
(Decicain), Tutocain, Stovain und Percain konnen beim Menschen 
im Prinzip die gleichen Veranderungen und Symptome vorkom- 
men. Ein eigenes Material fusst auf einer Rundfrage und 
umfasst iiber 23,000 Ealle pro Jahr. In den drei Jahren 1943 — 



128 


EVERT SCHILDT. 


1946 kamen seeks sickere Falle von sekweren postanastketiseken 
Sckadigungen vox, so dass die Haufigkeit auf mindestens 0.01 o/ 
Oder etwa 1 : 10,000 zu setzen ist. — Die Sckadigungen diirften 
durcli ekemisektoxiseke Beeinflussung des Euckenmarks durck 
das Anastkesiemittel entsteken. Die Symptome setzen zumeisfc 
sofort ein. In einer geringeren Zakl von Fallen kain ein sfreies 
Intervall« von Tagen oder Wocken, ja sogar Monaten, vox. — 
Eeizexsckeinungen (Parastkesien, Sckmexzen, Kxampfe), Aus- 
fallssymptome (Sensibilitatsstorungen, Paxesen, Paxalysen, Bla- 
sen- und Mastdaxmstorungen), sexuelle Symptome, Kxeislaufs- 
stbxungen, Vexandexungen dex Sekweissabsondexung und sog. 
tropkiseke Gesckwiire konnen voxkommen. — Kurze Darstellung 
dex patkologiscken Anatomie. — Die Prognose ist keine gate. 
In dex Mekxzakl dex Falle ergibt sick eine Defektkeilung mit 
einex gewissen Invaliditat. Einige wenige Falle fiikxen zum Tode 
(kauptzacklick an Haxnwegsinfektionen), und einige erlangen 
in kuxzex Zeit eine Eestitutio ad integrum. — Eine Propkylaxe 
is z. Z. nickt moglick. Die Bekandlung muss kauptsacklick symp- 
tomatiseker Natux sein. 

Die Voxteile, die die Spinalanastkesie bietet, sind so gross 
dass diese Betaubungsmetkode beizubekalten ist. Die, freilick 
gexinge, Gefakr schwexer postanastketisekex Sckadigungen maknt 
jedock zux Sekaxfung dex Indikationen fiix die Spinalanastkesie. 

R6sum§. 

Eevue succincte des pxoduits employes communement pour la 
xackianestkesie. — Apxes I’injection de txopacocaine, de novo- 
caine, de stovaine ou d’alypine a des animaux on pent voir sur- 
venir des lesions passageres ou persistantes de la moelle epiniere 
et de ses enveloppes; dans le second cas on constate aussi des 
symptomes nexveux. Les xacines et les ganglions spinaux restent 
indemnes ou ne sont influences que de fayon insignifiante. — 
Apxes la txopacocaine, les preparations de novocaine, la panto- 
caine (decicaine), la tutocaine, la stovaine et la percaine les memes 
lesions et symptomes peuvent appaxaitre en pxincipe ckez 1 kom- 
jne. — Be materiel personnel a I’auteur est fourni pax une enquete 
et compxend plus de 23,000 cas pax an. Pour les trois annees de 
1943 a 1945 on a txouve six cas certains de lesions post-anestkesi- 
ques graves, de soxte que leux frequence pent etxe estimee a en- 
viron 0.01 % au minimum, ou bien a un cas sur 10,000. — Les 
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lesions sont dues sans doute a une action chimique, toxique, des 
anesfcliesiques sur la moelle. Le plus souvent les symptomes appa- 
raissent immediatement. Dans une ininorite de cas il y a un 
<dntervalle libre)), de jours ou de semaines, voire de mois. — 
Des pbenomenes d’irritation (parestliesies, douleurs, crampes), 
des symptomes de deficit (troubles de la sensibilite, pareses, para- 
lysies, dommages a la vessie et an rectum), des symptomes sexuels 
des troubles circulatoires, des modifications de la secretion sudo- 
rale, et ce qu’on appelle des ulceres tropbiques peuvent survenir. — 
Bref expos4 de I’anatomie patbologique. — Le pronostic est 
sombre. Dans la plupart des cas la guerison est deficitaire, et 
comporte une certaine invalidity. Pen de cas se terminent par la 
mort (le plus souvent par infection des voies urinaires) et quelques 
uns aboutissent en peu de temps a une restitutio ad integrum. — 
Aucune propKylaxie n’est possible actuellement. Le traitement 
reste principalement symptomatique. 

Les avantages de la racbianestbesie sont si grands que la 
metbode doit etre conservee. Le faible risque de dommages post- 
anestbesiques severes incite cependant a rendre plus rigoureuses 
ses indications. 
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A Lenient Metliod for Reposition of Fractures 
and Dislocations of tlie Tertebral Column. 

By 

O. KAPEL. 


AVifchout in any way entering into the question about indications 
for, or the adequacy in general of, measures aimed at reposition 
of dislocations and fractures of the vertebral column, associated 
with complete paralysis, pareses or more or less pronounced 
neurological symptoms, mention will here be made of a very 
easy method of reposition which, in my judgement, has proved 
more effective than other methods previously described, and which 
even is far more lenient than the methods given, for instance, by 
BQhleb, Davis, Watson- Jones. 

The reposition is carried out as follo-ws. After the diagnosis 
of fracture or dislocation is made, and after the injury has been 
found roentgenographically to be of such a character that it 
would be desirable to reduce it, the patient is cautiously placed 
on his back on the operating table. This — as presumably every 
operating table nowadays — is built so that the head and foot 
ends somehow can be lowered mechanically. In our department 
we use the “Kifa” tables, on Avhich all the manipulations are 
performed at the head end, by the anesthetist, which is one of 
the very great advantages of this table. The middle part of the 
table is. manipulated by a simple turn of a handle (for operations 
on the bile ducts and kidneys). 

When the patient is placed on the table (Fig. 1 — 3), this is turned 
cautiously and quite slowly as wanted. If desirable, an assistant 
or nurse may hold the legs of the patient, w^hile another nurse 
holds his arms; any form of traction is not necessary. I have 
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Fig. 1. 

placed myself “as patient” on tlie table under the manipulation, 
and I have become convinced that the traction exerted in this 
way is extraordinarily powerful. When the “extension” is half 
or three-quarter completed, by means of a transportable roentgen 
apparatus the surgeon can control whether the reposition has 
taken place or whether additional extension is required. If neces- 
sary, the table may be adjusted to maximal hyperextension. In 
one of our cases (Case Record 2) the patient stated herself that 
“now the reposition took place”. In our three cases we let the 
patient remain in full extension for about 5 minutes in order to 
ensure the position — but I do not know whether this is neces- 
sary. When the extension is complete a new roentgenogram, is 
taken. In one of our cases we had a little difficulty in obtaining 
sufficiently good pictures by means of the transportable X-ray 
apparatus. In this case the chief roentgenologist (Dr. de Fine 
Light) as “uninterested” objective observer has touched up the 
outlines of the vertebrae in the X-ray film. 

In none of our cases has it been necessary to employ universal 
or local anesthesia. One patient (Case 3) had transitory nausea 
during this procedure; otherwise the reposition has been free from 
any discomfort. 


Case Histories. 

Case 1. Male, 40 years old, injury due to a fall when the patient 
landed on both feet. Paralysis of both lower extremities. Roentgeno- 
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Fig. 2. 


graphy: Fracture of the 12’ thoracic vertebra. This vertebra is dis- 
tinctly wedge-shaped (Fig. 4). Reposition as described above. Roent- 
genography after the reposition (Fig. 5). 

After this, the patient is cautiously transferred to his bed, in lecli- 
nation. No immediate improvement of the paralysis; but during the 
following 6 months there is a considerable improvement, so that the 
patient is able to walk with the support of a cane. 

Case 2. Female, 22 years old, a trapez artiste in a circus. During 
the performance of her work she falls to the ground — from a height 
of 10 m. — and suffers a compression fracture of the 6’ dorsal vertebral 
and complete dislocation between the 9’ and 10’ dorsal vertebrae (Fig. 
6). Complete transversal paralysis. After the diagnosis is made, repo- 
sition as above. During this procedure the patient states that she felt 
a jerk as if something slipped into place again. Roentgenography after 
the reposition (Fig. 7). Placed in bed with support under the vertebral 
column, elevated head end, and Glisson’s capsule sling for fixation. 
There was no improvement of the transversal paralysis, and the patient 
died with sepsis, 2^0 months after the admission. 

Case 3. Female, 20 years old. Similar fracture as in Case 1. Same 

surgical procedure. Same result. In this case, however, there was no 
paresis or peripheral nerve symptoms. After the usual treatment 
adopted in this department, however, with early massage and re- 
medial gymnastics, the patient was discharged, feeling perfectly well, 
without any deformity of the vertebral column, two months after 
admission. 
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Fig. 3. 

These three cases illustrate very well the value of the method 
of reposition itself. In Case 2 the condition of the patient was 
hopeless. During the first part of her stay in the hospital she had 
a slight attack of respiratory paralysis, for which she was given 
inhalation of oxygen for several days. 

In Case 1 the paresis was hardly induced by the compression 
of the vertebral column but, perhaps, more likely by a hematoma, 
which possibly should have been evacuated by laminectomy. 
Whether this was the case will have to be left an open question — 
likewise whether his paralysis might have been abolished more 
rapidly or more completely by such a measure. 

In his book, Watson- Jones mentions and depicts a similar 
principle as here presented, but the method described is far 
from as lenient and easy to carry through as the one here de- 
scribed and employed. 

Summary. 

Description is given of 3 cases of reposition of dislocations and 
compression fractures respectively in the lumbar and thoracic 
sections of the vertebral column by placing the patient on “ICifa” 
operating table in bile-kidney reclination. 

Ziisammenfassung. 

3 Falle von Verrenkung und Fraktur der Wirbelsaule reponiert 
dutch Verwendung des “Kifa” Operationstisches. 
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Resumd. 

On vient de decrire 3 cas de reposition de dislocations et frac- 
tures de compression respectivement dans les sections lombaires 
et thoracales de la colonne vertebrale en pla 9 ant le malade sur 
une table a operations “Kifa” en bile-rein-inclinaison. 





Fig. 7. 


From the Surgical Department D, the Copenhagen County Hospital, 

Gentofte, Denmark. 

(Surgeon-in-chief : 0. Kapbl, M. D.) 


All Easily Adjustable Distraction Apparatus. 

By 

0. KAPEL. 


For reposition, among others, of the perilunar dorsal dislocation 
of the wrist, Bohlee, in the first edition of his worlc on fractures 
(1929), recommended his screw-traction apparatus, which can he 
employed also for the treatment of other injuries to the upper 
extremity. Even at the appearance of a first edition of Bohler’s 
worlc it seemed to me that this apparatus was somewhat im- 
practical — at any rate for the above-mentioned special use. In 
the first place, the apparatus is large, thus talcing up a good 
deal of space; in the next place, the drilling through the meta- 
carpal bones requires a rather large nail, of about the same size 
as the Steinmann nail. Finally, while the traction obtained with 
this apparatus only to a certain degree can be regulated, it still 
will be rather difficult to adjust properly in very obese patients, 
as it gives no quite firm counter traction against a yielding chest 
wall. 

For the above-mentioned use — that is, for reposition under 
bloody baring of the bone — as early as in 1932 I constructed 
an apparatus which, in my opinion, offers several advantages over 
that of Bohlee. I have called it a distraction apparatus and I 
have used it as such on several occasions. But I wish to emphasize 
at once that with the apparatus demonstrated below I by no 
means claim to have constructed, a distraction apparatus as is 
now available in several forms, including; among other features, 
a combination of distraction and rotation of one or both fragments 
in fractures in poor position. 

It was my aim merely to have at my disposal an apparatus 
capable of reposition, by traction, of neglected and late recogr 
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Fig. 1. 


nized dislocation of carpal bones, also combined with fractures. 
As mentioned, this apparatus was eompleted in 1932, but nearly 
10 years had to pass before the injury for which it was con- 
structed originally came under my treatment — illustrating per- 
haps, how rare this injury is, but perhaps also indicating how 
often it is overlooked. It was soon found, however, that the ap- 
paratus could be employed for other conditions besides the one 
for which it originally was intended — and some of these will be 
mentioned briefly below, together with certain other cases in 
which it has proved unserviceable. 

The distraction apparatus itself is shown in Kg. 1, in about 
half its natural size. It consists of 4 vertical metal rods (a) mu- 
tually connected by a horizontal, perforated, transversal bar (b) 
in the middle of which is a hole provided with a screw thread. 
Perpendicularly on this cross-bar there are two parallel round 
rods (c), each carrying the perpendicular stands. The latter (c) 
are movable, however, by means of the screw-rod (d). The move- 
ment is effectuated by means of a wrench that is adjusted at the 
cap (e). 

Prior to the application of the apparatus, the ordinary, so- 
called Kirschner wires are drilled into place, proximally and 
distally to the fracture or the site of the dislocation. It is im- 
portant to see that these Kirschner wires are placed parallely. 
Now the apparatus is placed in such a position that the wires 
rest in furrows in the upper or lower part of the vertical rods 


ISO 


KASn.V AU.IUSTAIJr>n DI^TISACTfOK APPAUATUS. 

(rlfpf'iHliiit: on tlie best, ])lacing of tbe ajjparatus). After fixation 
of llie wires at (a) hy means of tlie wreneli (Fig. 2), tliey are 
tujhtcnrd with tlie wrench by means of a special sliding mechanism 
- ’ as is also evident from Fig. 2 (b). Then, by turning the screw 
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I’ip. 2. 

(t‘) on tlie caj) (big. 1). tlic fragments are ])ulled apart by the 
extraordinarily strong traction e.xorted through the tightened 
wires. 

bor wrench I have used the Kir.schmr hoop provided with 
an extra key attached to the end. 

I he entire administration of the apparatus after the wires 
have been drilled in takes less than 3 min. I’ossiblv full distrac- 
tioj\ is not exerted at once. After a couple of minute.s the posi- 
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feon of the fragments is controlled hj means of an ambulatory 
A-ray apparatus — and the patient is allowed to move about in 
the ward and to lie down with the apparatus attached when the 
position of the fragments has been ascertained to be satisfactory. 
Later on, the control roentgenography may be repeated. 

As is evident from the description given by Bohlee, his ap- 
paratus is reckoned to permit operative measures. The apparatus 
described above offers the positive advantage over Bohler’s ap- 
paratus that it can be sterilized by ordinary autoclaving together 
with the other instruments employed in case of operation. 

Even though it was not the first time this apparatus was 
used, it will be appropriate first to mention a case of a neglected 
perilunar dislocation-fracture of the wrist neglected in the sense 
that, because of other very severe injuries and the general con- 
dition of the patient, the serious character of the injury to the 
wrist was not realized till 3 weeks after admission (Case 1). 


Case 1. Male, 27 years old, glazier, of vigorous build. 

On ®/5 43 he fell down to the ground from the third floor, lauding 
on both feet. He suffered a concussion of the brain, besides bilateral 
comminute complicated fractures of the calcaneus. These fractures 
were taken under treatment at once, no attempt being made at any 
reposition, as both calcanei were completely crushed into small frag- 
ments. In the left lower extremity a severe phlegmon developed up 
along the leg, necessitating several incisions. A regular sepsis developed, 
but the patient got over it. At this point of time he complained of pen 
sistent pain in the left wrist. Koentgenography showed a typical peii- 
lunar dislocation-fracture (Fig. 3). 

On -/j 43: Application of the distraction apparatus and bloody re- 
position. Fig. 4 shows how successful the distraction was. After its 
application for 10 days, the apparatus was removed, and the band 
was placed in a plaster cast. The patient Avas last seen in 1945. Tbe 
mobility in the AAwist-joint is somewhat limited. 


Mention is noAV to be made of a few other cases in which this 
apparatus proved highly serviceable in the treatment of various 
fractures. 


Case 2. Female, 17 years old, fracture of the proximal end of the 
tibia. Repeated attempts at reposition turned out unsuccessful. A1 er 
application of the distraction apparatus the fracture was 
remain in a very good position. The apparatus was ^ot removed tiU 
callus formation was demonstrated. After this, healing of the ira 
in ideal position (Fig. 5 and 6). 








Fig. 10. 

KA-PEl: Easily A.djustable Distraction Apparatus. 
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Fig. 8. 


Case 3. Male, S3 years old. This patient presented a similar fracture 
as the preceding patient (Case 2). The fragments were fixed at once 
with the apparatus (Fig. 7 and 8) and could thus be kept in situ till 
the callus was formed. Movements in the knee, hip and ankle could 
be made throughout the period of treatment. (The patient was later 
admitted to this department with a fracture of the neck of the femur. 
Then the tibial fracture was comidetely svmptom-frec.) 

Cose 4. Male, 37 years old. Fracture of the scaphoid bone of tlic 
tarsus, with dislocation of the fragment. 

On ®/g 40 he fell with his bic)'cle and suffered the fracture men- 
tioned (besides fracture of the radius). The wires were introduced 
through the astragalus (proximall)') and cuneiform bones (distally). 
Control roentgenograph}^ during the operation showed good reposition 
(Figs. 9, 10 and 10 a). The apparatus was removed 8 weeks later, 
and at that time the position wms still good. The patient was then 
allowed to get up, with plaster cast for walking. Reexamination, De- 
cember 1945, showed an ideal position of the healed fracture, without 
any symptoms whatever. 

Case 5. Female, IS years old. Fracture of the scaphoid bone of the 
tarsus, with dislocation . of the fragment; 

On 44 the patient suffered a. similar injury as No. 4. The dis- 
traction apparatus was applied, and during the distraction the dis- 
located fragment could readily be pushed into its proper position b}"- 
percutaneous manipulation. The apparatus was removed 6 weeks later, 
and the patient was allowed to get up 10. days after. 

In a couple of cases of very loose fracture of the leg the ap- 
paratus was found unsuitable, as the distal fragment could not 
be kept in situ. This would require an additional vertical rod 
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Fig. 10 a. 


on tlie apparatus. It was not my intension, liowever, to make any 
universal instrument but an apparatus as simple as possible in its 
employment. Subsequently, however, this apparatus was found 
to be serviceable also in a case of a very severe, completely loose, 
doubly complicated fracture of the leg — merely together witt 
ordinary wire extension as generally given in this department. 
The case history of this patient is briefly as follows: 

Case 6. Male, 21 ijears old. Admitted on “Yi, 44. 

The patient was a member of the resistance movement. While 
blowing up a factor)*, operated by the enemy, he was struck by a 
tumbling wall. No further details available. He had suffered a com- 
pletely loose, splintered fracture of the lower third of the left leg (Fig. 
11) besides 2 severe injuries to the soft parts. Application of wire ex- 
tention alone proved ineffective. With the two large contaminated 
injuries it seemed inadvisable to apply a plaster cast even with fenestra. 
Therefore, as a supplement, the distraction apparatus was applied, and 
this did not only keep the fragments in position (Fig. 12) but allowed 
also open treatment of the wounds (Fig. 1 3), which healed slowly un- 
der this treatment. Also the fracture healed, so that in December 1945 
the patient wms able to move about with the aid of a cane; and soon 
he will be able to resume work. 




Fig. 13. 

In this case the distraction apparatus meant an invaluable 
help in the retention of the fragments and also in the treatment 
of the severe injuries to the soft parts — as are seen plainly in 
Fig. 13. It seems to me doubtful whether the left leg of this pa- 
tient might have been saved without the treatment afforded by 
this apparatus. 

It will suffice here to mention these 6 cases in which the con- 
venient and easily managed apparatus has proved to be the 
only way possible for reposition and proper retention of markedly 
dislocated fragments. After the case records above it will hardly 
be necessary to mention that the apparatus is left in situ for some 
length of time, and that on this account we have two such ap- 
paratuses at our disposal in this department. This has proved quite 
sufficient, as I do not remember any point of time when both of 
them were in use simultaneously. 

In conclusion, it will be appropriate emphatically to point out 
the advantages of the apparatus; 

It is easy to manage; 

It is easy to sterilize; 
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It cnn he applied quicklj’; 

It exerts a powerful distraction; 

The wires employed for tlie distraction give only slight in- 
juries to the bones; and 

Open injuries to the soft parts can be inspected and treated 
while the apparatus is in use. 

P. S. 

The distraction apparatus is made by one of the mechanics of 
the hospital. Price: ca. 200 Danish Kroner. 

Summary. 

An easily adjustable distraction apparatus for reposition of 
certain fractures and dislocations is described; G cases are men- 
tioned as illustrations. 


Zusammcnfassuug. 

Ein einfaches Distraktionsapparat wird beschrieben. Er- 
wiihming von G Fallen. 


Rdsumd. 

Un appareil facile a regler pour la reposition de certaines frac- 
tures et dislocations vient d’etre decrit. Comme illustration 6 cas 
sont mentionnes. 



From the Surgical Department, Allmanna Sjukhuset, Malmo. 
(Chief: Otto Lofberg, M. D.) 


A Coiitril)utioii to tlie OperatiYC Treatment 
(Resection) of Cancer of tlie Rectum. 

By 

FREDRIK KOCH. 


The rather high frequencj'" of cancer of the rectum makes 
its treatment one of the central problems of modern surgery, 
as is seen from the number of reports published during the 
last few years by both German and Anglo-American authors: 
notably Lockhart- Mum jiery, Rankin, Oppolzer and Nit- 
scHE, Finsterer, Schmiencke, Mayo, Coller and Ransom: 
Various methods of operation have been recommended. Inspired 
by Guleke and Goetze the Germans attack the cancer chiefly 
by the perineal route. The combined method seems to be jireferred 
by English and American surgeons. A study of the 02ieration re- 
ports from the Swedish hospitals shows the combined operation 
in stages to be the most practised, and in the choice between am- 
putation and resection, most vSwedish surgeons prefer the former 
method. 

In the surgical Clinic of Malmo, however, the normal p>rocedure 
during the last 30 years has been to ojrerate in one stage and to 
preserve the anal sphincters, as far as possible. We believe it to 
be of interest to set down the large amount of information and 
exjierience which we have acquired of this method of ojieration 

The limits of the rectum have various definitions in surgical 
literature; as a rule the border between the colon and the rectum 
IS said to be on the level of the third sacral vertebra. But 
sometimes the colon pelvicum too is included in the rectum, 
the border being drawn at the promontory. As to the lower lior- 
ders, some casuists include even the anal cancers. The anatomical 
borders of the rectum have decided the delimitation of this 
material; the oral border towards the colon pelvinum has been 
drawn at the peritoneal reflection, and the caudal border at the 

10 i6Ji287. Acta cliir. 8candinav. VoJ. XGV. 
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. US. Carcinomata m the colon pelvimim situated above the 
reflection are not included; they have been reported upon in an 
earlier paper of the Clinic (Kocn) on the cancer of the colon Nor 
arc the anal carcinomata included. The present material consists of 
the cases of rectal cancer that were diagnosed and treated at the Surgical 
Ghmc of Mahno during the years lOlS—im, in all 276 cases. 

The incidence of cases during the period in question is shown in 
fig. 1. 
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Fig. 1. 



The table shows a continuous increase in the annual number of 
cases. But the rise can hardly be thought to be due to an increase 
in the absolute number of cases of rectal cancer; it is more probably 
relative, and connected with the growth of the population 
within the area ha'idng the right of admission to the Clinic (?.c. 
the City of Malmo). 

The symptomatology in rectal cancer is sufficiently well-hnown 
to be passed over here. One thing, however, may be worth stressing. 
It seems to be rather a common belief that hemorrhoids are often 
combined with rectal cancer: In relevant literature, the frequency 
rates vary between 7 and 25 per cent. Judging from the present 
material, hemorrhoids occur somewhat sparsely in cancer of the 
rectum, having been noted in only 9 per cent of the cases. Possibly 
the estimation of the frequency rates is influenced by the fact 
that patients seeking consultation on account of rectal bleedings 
often state that they “have hemorrhoids”. 
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In rectal cancer tte time of illnes varies considerably. It might 
be expected that, with the population of a big town, comparative 
ease of access to physicians combined with short distances and a 
good public transport system would produce a shorter interval. 
But this is not the case; 56 per cent of the patients have been 
admitted only after a 6 months’ interval from the first sympto- 
matic manifestations; in a few cases the interval has amounted 
to two years. 21 per cent of the patients have sought medical 
assistance for troubles of such a nature that a carcinoma of the 
rectum should have been suspected; the illness has not been thor- 
oughly diagnosed, however, and precious time has been wasted 
on inadequate treatment. This is illustrated by the following 
figures; 

Eadical operability in delayed cases .... 17 % 

” ” ” the other cases .... 36 % 

In order to obtain better results from the treatment of rectal 
cancer, early surgical treatment is obviously necessary, and here 
the surgeons are in a very high degree dependent on the watchful- 
ness and diagnostic skill of the practitioners. 

To judge of the operability in rectal cancer is sometimes very 
difficult and demands great surgical experience. The percentage 
figures in the relevant literature vary considerably. Eegard must 
be paid both to the general condition of the patient (age, heart 
and renal functions etc.), and to the extent of the cancer. Fixation 
of the cancer to the perirectal tissues is certainly a very grave sign, 
but it does not necessarily mean that the tumour is inoperable. 
It is often impossible to decide whether the tumour is operable or 
not until the abdomen is opened and the tumour and its sur- 
roundings and the liver have been examined. 

According to our records, 45% of the cases were in such a con- 
dition on admission to the Clinic, and showed such a spread of the 
cancer, that they were considered to be outside operable possi- 
bility. In 40% it seemed possible to perform a radical operation 
after the usual preoperative measures; 15% of the patients received 
preoperative radiological treatment. Our operability rate — 55% 
~ corresponds with those found by Gabriel (1938); 60 %, 
SCHMIENOKE (1941); 50 % and Collee and Ransom (1944); 56 %. 

The choice of method for radical operation is largely governed 
by two considerations; firstly can the sphincter ani be spared 
or not; secondly can the operation be performed in one seance 
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or is more than one necessary. It is, however, not my intention to 
gave a cletailcd^ survey of all operative methods recommended. 
Ainputatio recti aaad rcsectio recti each has its own advantages.' 
The former method is considered to be less dangerous than the 
Intter; the indications in the relevant literature are that arapu- 
tatioaa of the rectum gives a greater probability of radical success. 

On the otlier hand, a patient with an iliacal anus is socially 
worse situated as compared with a person who still has a func- 
tioning sphincter, although an anus iliacus in most cases allows of 
a fairly tolerable existence; in an even worse situation is a patient 
with an anus sacralis. 

Tliere are considered to be many advantages in operating in 
stages; lower risks of infection, better means of cmiitying the 
bowels before the radical operation, etc. But on the other hand 
the operation in stages necessitates the patient standing two or 
jnore laparotomies witli all tlie risks connected therewith. 

At the Malmb Clinic we liavc tried to carry out the radical 
operation in rectal cancer in one stage and to preserve the sphinc- 
ters as far as ])ossible. Tlic operative methods used in the Clinic 


liave been as shown in the following table: 

Nature of operation. Method. No, of case: 

j Resection 66 

Radical operation ' Amputation 13 

1 Excision 8 


I Exploratory laparotomy 34 

Palliative operation Colostomy 19 

( Electrocoagulations, etc. 16 

Before the operation the bowels arc carefully voided; the 

patients are given plenty of fluids and are allowed uj) in the usual 
manner during the day^s preceding the operation. 

After the median incision, the abdomen is exjdored. If metastasis 
is found to be present in the liver or if the carcinoma has such a 
local spread as to make extirpation impossible, then the abdomen 
is reclosed, or — in cases of stenosing tumours — an anus praeter- 
naturalis created by means of a special incision in the left iliac 

S S Q' 

When operating carcinomata situated high up in the rectum, 
the resection has often been performed as an abdominal operation, 
otherwise abdomino-perineally. For the performance of a resection 
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Fig. 2. Lopbeug’s clamps, constructed specially for resection of the carcinomas 

coli pelvini and recti. 

at least 5 cm of sound mucous membrane is required betAveen 
the tumour and the anus. At the place decided upon for the resec- 
tion, the serosa of the intestinal wall is ’freed from fat. Care is 
taken not to damage the blood nutrition of the' remaining part of 
the rectum. Lopberg’s clamps, specially constructed for these 
operations, are then applied (Fig. 2), and the affected part of the 
rectum is removed. The handles of these clamps are bent back- 
wards, thus leaving the field of operation open to the surgeon 
during the following suture, Avhich is continuous and made in 
three rows (Fig. 3). The clamps must be soft in the gap in order 
to eliminate the risk of necrosis in the intestinal wall and it is 
important that the parts of the • peripheral branches grasping 
the intestine, should be quite parallel. Lopberg’s clamps are 
suited both for abdominal resection (in high-lying rectal cancers) 
and for sacral wounds (low situated cancers). The abdominal 
Wound has always been closed primarily; the sacral wound is 
drained with rubber tubes and xeroform-gauze; in recent years 
sulfathiazol powder has been sprinkled into the wound. 

All operations have been performed in narcosis with ether on an 
open mask; there have been no complications from the narcosis. 

As a rule a catheter has been inserted during the operation. 
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Various points of view liave been brought forward in thp 
bcarmg on disturbances of the bladder function after large one”' 
■ ons 01 rectal cancer. Incontinence appears therefrom to be rather 
< . re complication; Barney and Kelley (1937) observed only a 
lew cases in their material, covering 200 cases. 



Fig. 3. The clamps in position on the rectum; resection is done and the clamps are 
brought together for the sutures (end to end). Due to the backirards bendiag 
of the handles the field of operation is open for the surgeon during the suture. 


Compared with incontinence, post-operative retention occurs 
much more frequently. Clairmont (1925) notices retention reg- 
ularly, Jones (1937) in 95 per cent, Goetze (1936) in 75 per cent, 
Fell (1938) in 61 per cent of cases. 

The question whether some methods of operation are more apt 
to cause complications of the urinary tract than others has been 
the subject of discussion. Hochenegg and others are of the opi- 
nion that urinary retention appears more often after perineal 
operations; Goetze, however, reports in his material on rectal 
cancer (mostly sacrally operated cases) a lower retention frequency 
than in other operative methods. 

Opinions are divided on the question of whether urinary reth 
nence appears more often in men than in women. Jones and 
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Kenney find the complication more often in men; Fell, however, 
reports the opposite to be the case. 

It seems to be agreed that post-operative retention is transient 
and that the prognosis is good, provided that no infection of the 
urinary tract occurs (Lockhart-Mummeby, Hicks and others); 
in extirpation of the rectum some nerve fibres belonging to nerv. 
pelvicus and plexus hypogastricus are removed, but there usually 
remains enough to allow of a restitution. 

When describing our technique in the resection it was pointed 
,out that there is great need to beware of damaging the blood 
nutritional system; care in this direction also benefits the inner- 
vation of the pelvic organs. This explains perhaps why, in our 
records, so few cases of post-operative urinary retention are seen 
(7.5 %), and where they have occurred, they have passed off after 
a few days of catheterization. Ho serious complications of the 
urinary tract have been observed. 

After the operation great care is taken to ensure continuance 
of peristalsis: the patients are at an early stage given a mild 
laxative of Karlsbader and paraffin. The patient attains quite 
often spontaneous defecation 3 — I days after the operation. 
Naturally, fluid is administered per os, as well as parenterally. 

The mortality in direct connexion with the operation is esti- 
mated to 21 per cent; in 8 cases the cause of death was peritonitis 
(originating from the wound), in 6 cases a failure of the circulatory 
apparatus (these patients were all over 60 years of age). Six cases 
died at the hospital one month or more after the operation from 
various complications: pneumonia, thrombo-embolia etc., on 
account of which the hospital mortality rate is 30 per cent. This 
mortality rate seems relatively high; it is, however, difficult to 
get a true comparison, for it is often impossible to deduce from 
other casual statistics, whether carcinomata of the colon pelvinum 
are included or not. If these latter are included, the mortality rate 
is lowered, since these carcinomata have a lower operative mor- 
tality than the carcinomata of the rectum. 

It has been pointed out in relevant literature, especially by 
Kirschner, that after a resection there will be persistant fecal 
fistulae and defective sphincter control. In the material under 
consideration, a temporary fecal flow has been noted in the sacral 
wound in some cases, it is true; but in 60 per cent of the surviving 
resected cases the operation wound has healed primarily. In the 
remaining cases a temporary fecal fistula arose, necessitating a 
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prolongation of 4 — 5 weeks of the stay in hospital. In the primarily 
healed cases the treatment at the hospital varied between, 2 and 
8 weeks. It should be observed that all the resected cases were 
completely healed when discharged and had perfect control of the 
anal sphincters. 

On re-examination all the patients were identified, and those 
still living were examined; the 5-year cure after resection was 50 
per cent (the 3-year cure was 64 per cent). In order to make a 
comparison the following figures may be quoted: Finsterer 
(operation on approximately the same method as the above) 52 
per cent, Kirschner (operation in 2 stages) 50 per cent; Ghleke 
(perineal operation) 49 per cent. Patients of active age have been 
able to resume their work (e. g. labourers, policemen, railway 
porters etc.). Most patients had normal daily defecation, though 
a few used some mild laxative. None of the re-examined patients 
complained of defective control of sphincter ani. 

As regards amfutatio recti with anus iliacus, our experience is 
limited to 13 cases. This operation, performed in one stage in 11 
cases, and in two stages in 2 cases, has been used in low situated 
rectal cancers (where resection was out of the question), and in 
some cases of broadly fixed tumours (i. e. in cases mth unfavour- 
able prognosis) which explains our high primary operative mor- 
tality; 61 per cent. 

The third method of radical operation — electroexcision of the 
tumour — has been performed per rectum after dilatation of the 
sphincter or through a perineal incision to the affected portion of 
the rectum. Eight such operations have been performed on small 
cancers or carcinomatous polypi with one death (of cerebral 
metastasis 4 months after the operation). The re-examination of 
the 7 surviving patients showed that 3 were living after 8 years, 
2 years, and 8 months respectively; the other four had died of 
metastasis within 2 years after the operation. The operation is 
easy to perform, but gives no clue to the probability of eventual 
metastasis, which is well-known as being likely to develop at an 
early stage in cases of small carcinomata. 

The palliative operations need only be touched on briefly. 

Colostomy respectively exflorative laparotomy has been perfor- 
med in 53 cases. As mentioned before, such an extensive spread of 
the cancer has sometimes been found in what was planned as a 
radical operation, that resort to this unsatisfactory operation was 
necessary. Colostomy has been necessitated by imminent ileus 
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symptoms. The initial mortality rate was in the colostomies 42 
per cent, in the explorative laparotomies 12 per cent. The high 
mortality in colostomy is, of course, not due to the operation as 
such, hut to the conditions obtaining during the operation: e. g. 
ileus condition, affected patients etc. 

- finally a few words may be said about the roentgenological 
treatment of rectal cancer. X-ray treatment has been considered to 
be indicated: 1, as preoperative treatment of carcinomata, the 
operability of which is uncertain on admission and which are 
hoped to be made amenable to surgery; 2, in clearly inextirpable 
cases with a tolerably good general condition so that something 
had to be done in order to moderate the growth of the tumour. 
X-ray treatment has also been given to a small number of cases 
which were considered operable but where there was refusal to 
submit to any surgical treatment. 

In this material, radiological therapy has been given preopera- 
tively in 16 later on radically operated cases: in 127 cases irradia- 
tion has been the sole treatment, or has been combined with co- 
lostomy performed later on (in connexion with an ileus). 

It is very difficult to give an opinion on the effect of X-ray 
treatment on rectal cancer. In the relevant data there are, how’’- 
ever, cases which have survived for 4 years with repeated radiolo- 
gical therapy. In the present series the patient treated by irradia- 
tion without surgery had a mean length of life of l^/g years. This 
figure agrees closley with that indicated by a large amount of 
American material recently reported by Sharp. 

Knally a small group of cases may be mentioned, which were 
of such a poor prognosis that no therapy was contemplated. 
These patients died in the hospital or shortly after returning 
home. 


Summavy. 

During the years 1919 — 1943, 276 cases of carcinoma of the 
rectum have been treated at the Surgical Clinic in Malmo. 55 
per cent were operable and in 66 cases a resection of the carcinoma 
was performed in one stage and wdth preservation of the anal 
sphincter. The operation mortality has been 30 per cent. There 
are no inefficiency symptoms from the anal sphincters and no 
fecal fistulae. The 5-year cure is 50 per cent. 

Clinical experience at Malmo appears to indicate strongly that 
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the importance of preserving the anal sphincters is greater than 
seems at present to be generally accepted; it also appears that the 
indications for resection should be on a broader basis, particularly 
as the risks of persisting fecal fistulae, and disturbances in the 
sphincter control respectively seem to be over-estimated; more- 
over the 5-year cure in resection seems to be quite as good as in 
amputation. 


Zusammenfassung. 

In den Jahren 1919 — 1943 yvaren in der Chirurgisohen Klinik 
in Malmo 276 Falle von Cancer recti in Pflege, von denen 55 % 
operabel waren, und bei 66 dieser Falle wurde einseitige Resektion 
des Eirebses mit Erhaltung des Sphincter ani vorgenommen. Die 
Operationsmortalitatbetrug 30 %. Keinerleilnsuffizienzsymptome 
seitens des Analsphinkters sind vorgekommen, keine Fakalfisteln. 
Gesund nach fiinf Jahren 50 %. 

Das Material scheint dafiix zu sprechen, dass es angezeigt ist, 
in grosserem Ausmasse, als was jetzt der Fall zu sein scheint zu 
versuchen den Sphincter ani durch Erweiterung der Indikationen 
der Resektion zu erhalten, umsomehr als die Gefahr persistierender 
Fakalfisteln und Storungen der Sphinkterkontrolle offenbar 
libertrieben worden ist, und der Heilungsprozent nach fiinf Jahren 
bei Resektion reichlich so giinstig zu sein scheint wie bei Amputa- 
tion. 


De 1919 a 1943 on a soigne a la Clinique Chirurgicale de Malmo 
276 cas de cancer du rectum, dont 55 % etaient operables, et chez 
66 de ceux-ci on a pratique la resection du cancer en un temps 
avec conservation du sphincter anal, Mortalite operatoire de 30%. 
II n'y en a ni symptomes d’insuffisance sphincterienne, ni fistules 
fecales. 50% de guerisons apres 5 ans. 

Ce materiel parait montrer qu’on devrait essayer, plus souvent 
que ce ne semble etre le cas aujourd^hui de conserver le sphincter 
anal en etendant les indications de la resection, et cela en parti- 
culier puisque le risque de voir persister des fistules fecales ou c es 
troubles de la fonction sphincterienne a tout hair d avoir e e 
exagere, et que les chances de guerison apres 5 ans apparaissen 
bien aussi bonnes avec la resection qu’avec Tamputation. 
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All IiiTestigatioii, by Experiments on Animals, 
of the Role Played by the Epiplij sial Cartilage 
in Longitudinal Growth. 

ARVID HELLSTADIUS. 


Througli many investigations, it has been securely established 
that the growth of the long bones takes place from both ends of 
the bone. By inserting, at certain intervals from another, metal 
pegs into the Jiaphysis, it has been possible to demonstrate that 
the spaces between these pegs do not increase during growth, and 
that consequently no interstitial longitudinal growth occurs. Thus 
for the longitudinal growth of the diaphysis, solely the ends of 
the latter are responsible, and the deciding part in this process 
is played by the epiphysial cartilage. 

It was thought that the longitudinal growth of the diaphyses 
is entirely due to enohondral ossification between the epiphysial 
cartilage and the diaphysis, and that the epiphysial cartilage as 
such hereby plays an active role. The correctness of this classical 
conception was, however, questioned at first by Policaed and 
afterwards also by Nove-.Josserand. 

Policard states that in longitudinal growth progressive ossi- 
fication from 'two different growth centres occurs. One of these 
is situated on the border-line between diaphysis and epiphysial 
cartilage — the line of enchondral ossification. The other^s site is 
within the perichondrium, viz. near the end of the cortical bone. 
The latter forms a cylinder, into both openings of which those 
parts of the epiphysial cartilage protrude, where the enchondral 
ossification takes place. The periosteum of the cortical bone 
merges directly with the perichondrium covering the epiphysia 
cartilage, and here a perichondral, progressive, intermembranons 
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ossification occurs. The hone formed perichondrally thus includes, 
like a tube, that formed enchondrally. Policard considers it 
possible that the longitudinal growth is due chiefly to new bone 
formation within the perichondrium, whereas enchondral ossi- 
fication plays but a secondary part. He points out that in experi- 
ments designed more or less to destroy the epiphysial cartilage 
and thereby to inhibit longitudinal growth, the perichondrium, 
in Avhich the growth of the cortical bone takes place, is also in- 
jured. 

Nove-Josserand calls attention to the fact that in many in- 
stances after incisions into, or disruptions of, the epiphysial 
cartilage no appreciable derangement of growth develops. He 
quotes various cases of osteitis, Avhere the epiphysial cartilage 
has been destroyed to a certain extent without groAvth being im- 
paired. In his opinion the part played by the epiphysial cartilage 
is a purely passive one, the sole purpose of the epiphysial carti- 
lage being to prevent accretion of diaphysis and epiphysis. Thus 
the lesion of the epiphysial cartilage fcr se is said not to inhibit 
longitudinal growth, this being the case only if the lesion of the 
epiphysial cartilage becomes so extensive as to result in osseous 
uniting of diaphysis and epiphysis. Novi1:-Josserand, on the 
other hand, deems Policard’s hypothesis unlikely, according to 
which longitudinal growth is due principally to new bone forma- 
tion within the perichondrium. 

Apart from Nove-Josserand and Policard, the general opin- 
ion seems to be, no longitudinal growth without epiphysial car- 
tilage. Cases where the epiphysial cartilage, according to all cir- 
cumstances, has been destroyed by osteitis without any inhibi- 
tion w'^hatsoever of longitudinal groAvth occurring, are explained 
by compensational increase of longitudinal growdh from the 
other end of the diaphysis, which can happen, as established by 
Ollier (quoted by Bergmann). This naturally is also the case 
in instances where an osseous connection between diaphysis and 
epiphysis has developed in consequence of destruction of the 
epiphysial cartilage, since there all longitudinal growth from the 
damaged diaphysis end is precluded. However, in the same Avay 
even those cases are explained, in which such an osseous con- 
nection was absent (e. g. Bennet). 

The results of various experiments on animals may be consid- 
ered to have constituted a contributory reason for this conception, 
viz. that the activity of the epiphysial cartilage is essential in 
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longitudinal growth. After extirpation of the epiphysial cartiWe 
osseous accretion between epiphysis and diaphysis develops, this 
as a matter of course preventing any longitudinal growth ivhat- 
soever from the diaphysis end in question. But even after less ex- 
tensive injuries to the epiphysial cartilage, i. e. after partial exci- 
sion, insertion of metal pegs, etc. into the epiphysial cartilage, 
inlubition of longitudinal growth has sometimes been observed! 
However, also in such cases bone bridges, in certain places crossing 
the otherwise uninjured epiphysial cartilage and connecting epi- 
physis and diaphysis, may be found. The inliibited longitudinal 
growdili cannot here be attributed directly to the destruction of 
cartilage cells as such, and to thereby impaired activity of the 
diaphysial cartilage, being caused instead by the osseous accre- 
tion between epiphysis and diaphysis. For conclusions as to the 
significance of the epiphysial cartilage to be derived from injuries 
to the latter, it is essential that the development of osseous con- 
nections between epiphysis and diaphysis has been absolutely 
precluded. Such investigations have not been carried out, at least 
as far as I wms able to ascertain from literature. 

For this reason I studied in some experiments on animals the 
longitudinal growth after extirpation of the epiphysial cartilage, 
thereby, in order to prevent derangement of growth due to osseous 
accretion between epiphysis and diaphysis, removing also the epi- 
physis. In other cases in addition a more or less large portion 
of the adjacent diaphysis was resected. The animals used in the 
experiments were young rabbits, viz. about 2 months old. The 
operations were performed on the lower end of the ulna. The 
parallel bone, i. e. the radius, here prevents collapse of the resect- 
ed part. The longitudinal growth wms measured from a piece of 
wire inserted into the ulna diaphysis during the operation. 


Exj). 1. In the lower end of the ulna the epiphysis with the entire 
epiphysial cartilage was extirpated. In order to be able to measure the 
longitudinal growth from the diaphysis end in question, a hole was 
drilled through the diaphysis Y„ cm. above the lower end, a piece o 
wire (stainless steel) being inserted. ‘2}j^ months later the 
killed, and the bones of the lower part of the foreleg on each side were 
removed for X-ray examination. The skiagrams reveal that both radius 
and ulna of the foreleg operated on had become curved, the 
of the radius and the ulna consequently pointing in the ulnar direc i • 
The lower portion of the ulna was broader than normal. Radius an 
were both shorter — i. e. had grown less in length — than on th 
not operated on. By means of the wire inserted on operation into 
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ulna diapliysis the longitudinal growth from the lower end of the ulna 
could be measured. The lower end of the ulna had then, during the 
2Y» months having elapsed since the operation, increased its length 
by 19 mm. The total length of the ulna was on the left side 66 mm., 
and on the right 77 mm.; the length of the radius amounted to left, 
55 and right, 65 mm. Thus, also as regards the radius, an appreciable 
inhibition of growth had taken place, to a somewhat lesser extent, 
however, than in the ulna. The difference in length between ulna and 
radius was thus 12 mm. on the right side and 8 mm. on the left. Histo- 
logically, an epiphysis on the lower end of the left ulna was found. A 
new epiphysial cartilage had also developed. Its course was markedly 
irregular, and the normal longitudinal linear arrangement of the car- 
tilage cells was lacking. At the ulnar side were bone trabeculae crossing 
the epiphysial cartilage and connecting epiphysis and diaphysis with 
one another. The epiphysial cartilage separating the lower part of the 
radius diaphysis from the epiphysis had growm forth along the ulnar 
surface of the radius, merging there into the at3q)ical epiphj’-sial car- 
tilage between diaphysis and epiphysis of the ulna. 

Thus, despite extirpation of the epiphysial cartilage and the 
epiphysis on the lower end of the ulna, considerable growth (viz. 
19 mm.) from the lower end of the diaphysis had taken place, 
although the increase was smaller than on the side not operated 
on. In addition a new epiphysis with irregular and atypical epi- 
physial cartilage had developed. The possibility therefore cannot 
be disregarded that the epiphyseal cartilage had not been en- 
tirely removed on operation, regeneration of epiphysis and epi- 
physial cartilage having originated from remaining portions of 
the former. Perhaps it can even be assumed in this case that the 
regeneration had started from the adjacent epiphysial cartilage 
of the radius. This conception is supported by the epiphysial 
cartilage of the radius merging into the new atypical epiphysial 
cartilage of the ulna, as was ascertained on histological examina- 
tion. 

There is evidence, even as regards man, that epiphyses can 
be re-formed after extirpation. Thus Becker quotes the case of a 
boy, where the head of the radius was resected after traumatic 
epiphysiolysis. Skiagrams made two years after operation showed 
regeneration of the radius head having occurred. A similar case 
has been reported by Janz. 

Exf, 2. In the lower portion of the left ulna the epiphysis together 
with the entire epiphysial cartilage was extirpated. The exposed lower 
end of the diaphysis was carefully curetted, in order to preclude areas 
of cartilage to remain, cm. higher up a hole was drilled through 
the ulna diaphysis, a piece of wire (stainless steel) being inserted. Also 
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within tlie lower part of the right ulna diaphysis a wire was inserted 
into a hole drilled there Afterwards skiagrams were made at certah 
intervals, the distance between X-ray tube and film being identical 
for all exposures. In skiagrams made as early as 3 days after operation 
the distance between the wire and the lower end of the diaphysis was 
left, 4 mm, and right, 9 mm; after two months the corresponding figures 
were 8 and 20 mm. respectively, and after further 7 weeks, when the 
animal was killed, they were left, 9 mm. and right, 27 mm. (Fig. 1). 
The lower end of the ulna was of normal thickness. The lower end of 
the radius was bent towards the ulna. The length of the radius was 
left, 57 mm. and right, 65 mm. Thus from the lower diaphysis end of 
the left ulna an increase in length amounting to 5 mm. had taken place, 
whereas the corresponding figure for the right, not operated-on, side 
was 18 mm. The difference accordingly was 13 mm. During the same 
time the left radius had grown 8 mm. less than the right. Histological 
examination showed the medullary cavity within the lower portion of 
the left ulna to be blocked by new bone, and from this osseous tissue 
bone trabeculae extended into the subjacent connective tissue. No 
cartilaginous tissue was to be found there. 


In this experiment the lower epiphysis and the entire epiphysial 
cartilage had been extirpated, and yet a certain longitudinal 
growth (5 mm.) from the diaphysis end in question had occurred; 
the increase being smaller, however, than on the not operated-on 
side. Neither epiphysis nor epiphysial cartilage had re-formed. 
The longitudinal growth had progressed through ossification 
from the diaphysis end into the subjacent connective tissue. 

In this as well as in the preceding experiment, as regards the 
radius, conspicuous inhibition of growth had taken place, though 
not quite so well-marked as in the ulna. As a consequence of the 
operation the animal diminishes the strain placed on the operated 
limb by shifting a greater part of its weight on to the undamaged 
leg. Still, inactivity is not the cause of the growth derangement 
in the radius. In the latter experiment the length of both thigh- 
bones was also measured on autopsy, these being found to be of 
identical length. Had the inhibition of growth in the radius been 
due to inactivity, it would have manifested itself in the thigh- 
bones too. The result of the resection of the lower end of the ulna 
is a lateral deviation of the paw with, in consequence, a change 
of the strain operating upon the end of the radius. Possibly tie 
growth derangement, either as a whole or partly, can ^ 

this circumstance. It might, nevertheless, seem probable tha e 
inhibition of growth in the ulna, apart from the altered condition 
of strain placed on the limb, also more immediately restrains ■ 
growth of the parallel bone. 




Fig. 3 (Exp. 3). 

Despite extirpation of the epiphysial cartilage and the epiphysis, longitudinal 
growth from the diaphysis_ has taken place. The osteoid bone trabeculae grow, 
principally from the medullary cavity, in a longitudinal direction into the subjacent 
tissue. 


HellstadiuS: Epiphysial Cartilage in Longitudinal Growth. 
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Fig. 1 (Exp. 2). 


Fig. 2 (Exp. 3). 


Exj). 3. At the lower end of the left ulna the epiphysis and epiphysial 
cartilage were extirpated. In addition Ya cm. of the ulnar portion of the 
metaphysis was removed, only the radial portion being left to reach 
the epiphysial line (Fig. 2). 1 cm. above the latter a piece of wire was 
inserted through a hole drilled into the diaphysis. The lower diaphysis 
end had after 2 months, when the animal was killed, increased its 
length by 6 mm. Histological examination revealed osteoid bone tra- 
beculae growing from the lower end of the ulna — viz. principally from 
the medullary cavity — in a longitudinal direction into the subjacent 
connective tissue (Fig. 3). The new bone trabeculae were extensively 
covered by osteoblasts. There were no remains of epiphysial cartilage. 

Thus, also in this experiment, despite extirpation of the lower 
epiphysial cartilage and epiphysis, a certain longitudinal growth 
(6 mm.) from the lower end of the diaphysis had taken place. 

Microscopically, neither in Exp. 2 nor in Exji. 3 could any 
remains whatsoever of epiphysial cartilage be detected. This is 
evidence in favour of the epiphysial cartilage having been com- 
pletely removed on operation, and, in consequence, of the growth 
not being due to remaining areas of epiphysial cartilage. Perhaps, 
however, the possibility of growth being completed as the animal 
was killed, and of possibly existing epiphysial cartilage having 
been used up during the longitudinal growth occurring, cannot be 
entirely disregarded. 

In order to preclude with certainty that a portion of the epi- 
physial cartilage was left on the diaphysis end at the operation, 
m the following experiments not only the epiphysis and epiphysial 
cartilage were extirpated, but in addition the part of the diaphysis 
bordering on the epiphysial cartilage. 

11 — '(04287. Acta chir. Scandinav. Vol. XCV. 
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Fig. 5 (Exp. 5). 


Fig. 6 (Exp. 6). 


had grown forth from the lower resection surface. The distance between, 
the wire and the lower end of the newly formed part of the ulna was 
17 mm., and the longitudinal growth from the site of resection in the 
ulna diaphysis amounted accordingly to 12 mm. In a skiagram made 
after a further month the distance between the wire and the lower end 
of the ulna was 20 mm., the growth being consequently 15 mm. Both 
ulna and radius were on the left side shorter thair on the right. The ulnar 
curvature of the radius was in this case inconsiderable. The lower 
radius epiphysis was on the left side longer and more tapering than on 
the right side. The length of the entire left ulna was 63 mm., that of the 
right (without the epiphysis) 75 mm. The total length of the left radius 
was 61 mm. and that of the right 63 mm. Histologically, there was 
formation of osteoid tissue progressing within the connective tissue 
beneath the site of resection. 

In the three last experiments detailed above, thus not only the 
®P^P^ysis and the epiphysial cartilage were extirpated, but in 
addition a piece of the lower diaphysis end. In these instances 
too a not inconsiderable longitudinal growth from the resected 
diaphysis end was noted (in one of the cases 22 mm. during 2 
months). The new bone growing forth from the resected ulna 
diaphysis has, as regards length, not only substituted the resected 
portion of the diaphysis, but has induced a surplus increase in 
length of the diaphysis. In Exp. 4 the new bone was, certainly, 
not more than 3 mm. longer than the resected piece of the diaphy- 
sis; however, it was in Exp. 5 9 mm,, and in Exp. 6 10 mm., longer 
than the removed part of the ulna diaphysis. In Exp. 1 and 2, 
where only the epiphysis and the epiphysial cartilage had been 
extirpated, the newly grown portion of the ulna had the usual 
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Mnclcness of tlic diapliysis, showing, like a normal diaplmis 
cort ical hone and niedullaiy cavity. In Exp. 4, 5 and 6, where in 
adcht ion to the e])iphysi.s and cpiphy.sial cartilage even a portion 
ot the lower ulna diaphy.sis liad been extirpated, the newly formed 
])art of the ulna \yas considerably smaller than a normal diaphysis, 
and no differentiation of osseous tissue into cortical bone and 
medullary cavity had taken place. 

In the two following instances the ulna diaphysis was resected 
t o a considerably greater extent, viz. more than half the diaphysis 
being removed. 


Exp. 7. Ap ostcotoiu}' was performed on the ulna diaph 3 ’sis slightly 
above the middle, the jiortiou of the diaphysis below this point (its 
Icngtlpbeiug 32 min.) being extirpated cxtrnperiosteally together with 
the epiplii’sial cartilage and the epiphysis. 1 cm. above the end of the 
resection a wire was inserted through a drill-hole into the ulna dia- 
physis. A skiagram made G weeks later showed osseous accretion be- 
tween the resection end and the radius, no longitudinal growth, how- 
ever, having occurred from the cud of the ulna. In a skiagram made 
nearly 5 months after operation, the accretion between the resection 
end in the ulna and the radius was still more close. No longitudinal 
growiili of the ulna cud had taken jilacc. 

Exp, S. An operation similar to that performed in E.xp. 7 was 
carried out, the lower epiphysis, the epiphysial cartilage and more than 
half the ulna diaphysis being resected. A wire was inserted cm. above 
the site of the resection. Skiagrams made after 2 and 3 months respec- 
tively showed accretion between the ulna and the radius; there was, 
however, no longitudinal growth from the end of the ulna. 


The two latter experiments, in which more than half the lower 
ulna end was resected, differ from the previous ones, where re- 
sections of the ulna diaphysis had been performed, in that no 
longitudinal growth from the lower ulna end could be demonstrat- 
ed. The reason for this is not evident. 

If PoIjICAKd’s hypothesis detailed above, viz. that the longitu- 
dinal growth is due chiefly’’ to new bone formation within the 
perichondrium near the end of the cortical bone, were correct, it 
was, in my experiments, to be expected that the new bone 
tion should originate from the end of the cortical bone. is, 
however, was not the case. The newly formed bone trabeculae 
issued principally from the area of the resection surface corres- 
ponding to the medullary cavity (see Eig. 3). 

Even if, as emerging from my experiments, longitudinal grow 
of diaphyses can take place without epiphysial cartilage, ye 
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purpose of tire latter is not solely to prevent accretion of epi- 
physis and diapliysis. Tire special histological structure of the epi- 
physial cartilage indicates a particular function of this cartilage 
in growth. The part played Iry the epiphysial cartilage may he 
that it provides a medium especially suitable for the processes 
of new bone formatiori progressing from the ends of the diaphyses. 
Probably the epiphysial cartilage thus exercises a regulating in- 
fluence on these processes, inducing the growth to proceed smooth- 
ly and regularly. Obviously, however, the epiphysial cartilage 
does not play an active role by, through activity of its own, being 
the source of the processes leading to new bone formation during 
longitudinal growth. 

Summary. 

After extirpation of the lower ulna epiphysis and the epiphysial 
cartilage longitudinal groivth occurred from the lower ulna end, 
being, however, less extensive than on the side not operated on. 
If in addition a portion of the lower jiart of the ulna diapliysis was 
resected extraperiosteally, longitudinal grovdh from tlic resection 
end was also demonstrated, the portion of the ulna formed in this 
way being, however, considerably thinner than the rest of the 
diaphysis. Thus longitudinal growth of diaphyses can take place 
without epiphysial cartilage. 


Zusammenfassiing. 

Nach Entfernen der unteren Ulnaepiphyse und des Epiphysen- 
kuorpels erhielt man am unteren Ende der Ulna cin Langen- 
wachstum, wenn auch geringer als auf der nicht-operierten Seite. 
Wurde ausserdem ein Toil der unteren Halfte der Ulnadiaphyse 
extrapefiostal entfernt, so erhielt man gleichfalls ein Liingen- 
wachstum am Resektionsende, wenn auch die in dieser Weise neu- 
gebildete Partie der TJlna bedeutend schmaler war als die ilbrige 
Diaphyse. Ein Langenwachstum der Diaphysen ' kann also ohne 
Epiphysenknorpel stattfinden. 

Apres extirpation de I’epiphyse cubitale inferieure y compris 
son cartilage de conjugaison on vit croitre en longueur Pextre- 
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The radical improvements which have made possible the vast 
increase in the use of spinal anaesthesia can be summarized as 
follows: 

1. The introduction of hypotonic solutions. 

2. Fractional and individual dosage. 

3. Studies of the pathological physiology of anaesthesia. 

The introduction of hypotonic solutions has brought about, 
amongst other improvements, one in the fiel.d of operating tech- 
nique, namely that abdominal operations can now be performed 
in the Trendelenburg position. It is also possible to counteract a 
fall of the blood pressure through this position. 

The method which was developed by Sebrechts and which 
was based on very considerable experience with individual and 
fractional dosage eliminated to a great extent the risks and dis- 
advantages of too high or insufficient anaesthesia. Since this 
method of dosage, however, required a considerable amount of 
time, Jones et al. have attempted, by measuring the length of 
the spine, to ascertain the volume of the dural canal, and by 
this means to ' determine the single dose necessary for anaesthesia 
to a certain level. The amount of fluid, however, is not depen- 
dent on the length of the subarachnoid space alone; the direction 
of the flow of the anaesthetic is influenced by anatomical varia- 
tions, and the sensitivity to the anaesthetic can vary considerably 
lu individual cases. This attempt to simplify the dosage has 
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tliat even this method has contra-indications and disadvantages. 
It is naturally" desirable to ascertain and explain them as care- 
fully as possible. This paper intends, -by- the study of existing 
literature and examination of the writer’s own cases, to contribute 
hereto. 


Contra-Indications. 

In general it is considered that indications for spinal anaesthesia 
are still limited to operations below the diaphragm. 

Nervous persons and children have long been considered to be 
less suited for every kind of local anaesthetic and thus for spinal 
anaesthesia. Pitkin and Etherington- Wilson, however, re- 
commend spinal anaesthesia even for children and Vara Lopez 
has since 1930 used this method for his young patients. In a 
summary which the last-named made of 438 of his own cases 
from the age of a few months to 16 years, he shows very satis- 
factory results. Sequelae of the type which will be discussed later 
in this paper have not arisen in his cases. The reason for the great 
degree of tolerance shown by children is considered to depend on 
the relative insensivity of their vegetative nervous system. 

Hypertension, cardiac diseases and poor general condition (ileus, 
peritonitis) were previously considered to be contra-indications 
for spinal anaesthesia. Nowadays the opposite opinion would ap- 
pear to be prevalent. 

During pregnancy there is an increased sensitivity to spinal 
anaesthesia, and deaths are recorded after injection of small 
doses (Eedeeighi). 

Organic nervous diseases should, according to unanimous 
opinions, be excluded from this form of anaesthesia. 


Immediate Risks. 

These consist of shock or respiratory paralysis due to too high 
anaesthesia. 

Records of the direct mortality risks vary from 1 : 200 (Hoh- 
meier and Konig) to 1 : 17,900 (Tomasoewski). In general 
1 •’ 5—6,000 is accepted. Rygh and Bessessen have calculated 
mortality at 1 : 11,000 deducting those cases in which good tech- 
nique can avoid risks. ... 
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Pulmonary complications appear after operations in the unaer 
area of the abdomen 2-3 times more frequently after ether than 
after spinal anaesthesia (Sise). 

Besides the immediate death risk, a number of complications 
which are not as a rule serious appear, but which, especially h 

they are of long duration, must be reckoned as serious disad- 
vantages. 


Post- Anaesthetic Complications. 

Nervous symptoms appear in the form of paresthesiae and par- 
esis. As a rule neurological symptoms from the upper and lower 
extremities do not appear to have been differentiated in earlier 
literature. 

As a rule these sequelae are of short duration, but a number 
of more serious cases are also recorded. Light etc. and Kusca 
have recorded two deaths from paraplegia occasioned by local 
meningitis. Light also describes 16 similar cases which have re- 
covered- 

More limited paresis and paresthesiae occur more frequently. 
Lienhoop found neurological symptoms in 7 %, Thoesbn par- 
esis with a duration of over one week in 2 {^) — 6 (?) %, pares- 
thesiae in 1 — 7 %. Light records paresthesiae and mild sensatory 
disorders in a small percentage of cases. Obkin found paresthesiae 
in 0.19 % of 46,000 anaesthesias (Light, etc.),LAGBBGREN, Him-e- 
BBANDT and DiiNZEN et al. have found no nervous symptoms 
caused by spinal anaesthesia. 

Paresis of the bladder is said to be rarer after spinal than after 
inhalation anaesthesia (Pitkin et al.), Lienhoop found retention 
of the urine in 3 %, Thobsen in 1 ((J)— 2 (?) % of more than 
one week’s duration. Light et al. have, from a compilation of 
literature on this subject, found retention of urine in 0.4 %> oi 
which some cases with a duration of 1 — 2 months. Haslbr et a . 
are of the opinion that the operation and confinement to bed 
play the most important role in this connection. 

Febguson and Watkins have described 14 cases of cau a 
equina syndrome, of which 13 appeared during a period o 
months, all after using the neurotoxic substance duracaine. 
After the authors started to use percaine such paresis has no 
occurred. 
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Paresis of the cranial nerves has aroused great interest. The 
most usual form is paresis of the ocular motor muscles, most fre- 
quently of the abducent nerve. This occurs in 1 — 2.5 % and 
approximately as often after novocaine as after percaine (Arn- 
heim and Mage, Lienhoop, Light, etc., Thorsen), Pischer gi- 
ves a figure of 0.15 %. Sebrechts and Lagergren have no such 
cases. All the above authors are unanimous in the opinion that 
these pareses recover after a short time without leaving residual 
damage. Such symptoms also occur after inhalation anaesthesia 
and after ordinary diagnostic lumbar puncture (Pranke, Light, 
etc.). 

The reason for neurological symptoms of longer duration is not 
clear. Pitkin and Sebrechts are of the opinion that nervous 
symptoms in the anaesthetized area are due to trauma during 
puncture. Perguson and Watkins hold that the anaesthetic 
substance damages the nerve. This is denied by others (Co Tui, 
etc.) in the case of percaine and novocaine. Duxacaine has, how- 
ever, been demonstrated to be strongly neuro-toxic and for this 
reason is no longer used. 

Slight meningitis and altered spinal fluid pressure are given as 
the causes of paresis of the ocular motor muscles (Light, etc., 
Domrioh, Lienhoop). Thors^in believes that the brain, on ac- 
count of a lack of spinal fluid — a fall in the cerebro-spinal fluid 
pressure nearly always occurs, after spinal anaesthesia, as will be 
mentioned later — “does not, as is normal, float on the fluid” 
but drops backwards, thereby causing a tension on the abducent 
nerve with a resulting paresis. 

Headache is without question the most usual sequel and is 
said to occur in as varying frequencies as 0.1 — 29 %, usually 10 
—25 % (Lacker-Grondal, Light, etc., Nygaard, Sogaard, 
Thorsen). The duration amounts to more than one week in 3 
(d) — 10 (§) % (Thorsen). It can last for as long as a year (Light, 
etc., Thors^!n). Headache occurs in between 12 — 26 % of cases 
after ordinary lumbar puncture (Hehn, Light, etc.). 

Opinions vary as to the cause of headache. Meningeal irritation 
of bacterial or chemical nature (Schmidt, Lienhoop et al.) can 
possibly be the reason, but such cases are too rare or too insignif- 
icant to be the principal cause (Backer-Grondal et al.). 

The cause is now more often considered to be connected with 
the fall in cerebrospinal fluid pressure which occurs in 87 % of 
cases after spinal anaesthesia (Hosbman). This is most simply 



172 


N : 0 . ERICSSON. 

^Nplamed by a leakage tlixough tbe puncture wound in tke dura 
% Plugpng tins bole with catgut, Nelson bas succeeded iu 
cuminisbing tbe frequency of beadacbe. 

Other authors consider tbe leakage theory to be erroneous 
(Backer-Geondal, Sebrechts et al.) since the frequency of 
beadacbe is not influenced by the size of tbe puncturing needle. 
It is assumed that tbe fall in pressure arises through a diminished 
secretion of fluid due to tbe action of tbe anaesthetic on the 
choroid plexus (Zappala) or by its effect on tbe vessels of the 
spinal canal. 

Sebrechts et al. explain the occurrence of beadacbe as oc- 
casioned by a considerable pressing-down of the medulla oblongata 
in tbe foramen magnum bj^ reason of a lack of fluid, whilst at the 
same time an over-production of fluid increases tbe pressure in 
tbe cranium. Backer- Grondal is of tbe opinion that headache, 
twice as usual in persons with neurotic stigmata, is a nervous con- 
stitutionally affected reflex. 

Nausea and vomiting are less common after spinal than after 
inhalation anaesthesia in extra-abdominal operations (Nygaard, 
Light, etc.). Vara Lopez and Lienhoop give 0.5—5 %, Schmidt 
10 %, Thorsen 15 (cJ) — 48 (?) %. Lagergren and Sebrechts 
find less nausea following the use of their method than after 
local anaesthesia. Tbe material in the relevant literature is, how- 
ever, not homogeneous, since the nature of the operation is not 
as a rule stated. 

Vertigo has not aroused much interest in literature in this 
field. Thorsen gives the frequency as 4 {^)—l2 (?) %, of which 
2 — 5 % of cases with a duration of more than one week. 

BacJcacJie occurs often as a minor discomfort and seldom in 
more serious forms (0.02 Light etc.). Lienhoop records 3 %, 
Thorsen 2 (d")— 22 (?) %, in some cases of long duration. Ny- 
gaard’s figure of 6—8 % noted backache as occurring as often 
after ether as after spinal anaesthesia. A meningeal reaction is as- 
sumed as the cause, or else a release of a latent dorsal insuffi- 
ciency. „ 

Women are recorded as suffering more often than men trom 

post-operative sequelae, and younger age-groups than older. 

The importance of the dosage for the occurrence of late symp- 
toms has not been discovered. As a rule such sequelae are more 
common after major operations, but this can depend on the na- 
ture of the operation (Backer-Grondal). 
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Therapeutic treatment of post-operative sequelae, especially 
headache, include intra-dural injections of physiological saline 
(jACOBiEUs), glucose solution (Zappala) and Ringer’s solution 
(Thorsen), all with the object of increasing the amount of cere- 
brospinal fluid. Hillebrandt and Dunzen have achieved satis- 
factory results with intravenous injections of hypertonic glucose 
solution. Vrba prefers pituitary preparations, Backer-Grondal 
nitroglycerine. 


The Writer’s Own Material and Teclinique. 

For this investigation the cases under observation have con- 
sisted of all the cases of spinal anaesthesia at Maria Hospital 
during 1939 — 12. Solutions of percaine 1 ; 1,500 and novocaine 
5 % have been used, the former (hypotonic) for fractional spinal 
anaesthesia according to Sebrechts and the latter (hypertonic) 
for single-dose anaesthesia according to Semb. The total number 
of cases was 1,296 of which 129 have died during hospitalization 
or later. We have been unable to contact 181 and a large num- 
ber of these are probably dead, since this group included many 
cases of malignant growths. The remaining 983 have been sub- 
jected to a carefully specified questionnaire. This was sent out 
between 1942 and 1944 in order to reach a sufficiently long ob- 
servation period for the later year-groups. Answers have been 
received from 80 % of the 983 patients, i, e. 784. These answers, 
together with the case-histories and anesthesia records have ser- 
ved as the basis of the investigation. A number of patients have 
been folio wed-up by clinical examination. When the material is 
now published, in spite of the weaknesses 'which must exist in 
such a procedure, it is wdth the thought that the frequency figures 
thus found must be maxima. The post-operative complications 
have, in practically every case, been subjective. Personal exa- 
mination has shown, in some cases, another cause of the 
complications than the anaesthetic. 

The 784 patients who have answered the questionnaire can be 
divided as follows: 


Percaine anaesthesia according to SebrEchts (1 : 1,500) 323 

Do. with supplementary inhalation a 97 

Novocaine anaesthesia according to Semb (5 %) 351 

Do. with supplementary inhalation a 13 
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Immediate Risks. 

^ In only one case was tlie spinal anaesthesia primarily respon- 
sible for the death of the patient. This was the case of a 68-yeai- 
old male, who had suffered paralysis of both legs at the age of 20 
after a “cold”. The paralysis was completely reversible and he 
appears not to have received hospital care. He was received into 
hospital suffering from an acute cholecystitis and examination 
showed a serious myocarditis. Owing to a rise in temperature 
and increasingly poor general condition, an operation was decided 
on after a couple of days. After an ordinary lumbar puncture 5 cc 
of percaine was injected. He appears to have suffered no discom- 
fort at puncture. After 5 minutes, when the anaesthesia had 
reached the iliac crests, the patient was turned onto his face. One 
minute later his condition suddenly became serious, he was cya- 
nosed, unconscious, with imperceptible pulse. He received strong 
stimulants and intravenous drip was set-up. When his condition 
improved to the extent that he could be examined, he showed a 
paraplegia which afterwards persisted. Neurological examination 
revealed complete paralysis and dissociated anaesthesia in the 
legs. He died after a little more than a month of infection of the 
urinary tract. Autopsy; Pronounced cardioarteriosclerosis. No 
extradural or subdural haemorrhages. Degenerative changes in 
the lumbar enlargement of the spinal cord in an area of 1 dm. 
Diagnosis: Status post haematomyelia. The mechanism for the 
production of the haematomyelia is obscure. Direct punctural 
trauma or injection of the anaesthetic into the grey matter of 
the spinal cord is out of the question in this case. Monrad- 
Krohn points out that haemotomyelia can occur even after very 
mild trauma, but considers that there must be a predisposition 
and that trauma is only the apparent cause. Since this patient 
has earlier suffered from paraplegia, a predisposition may have 
existed. Had his earlier illness been known before the operation, 
another form of anaesthesia had probably been chosen. No other 
deaths have occurred in which anaesthesia can be presumed to 
have played any role. 
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Post- Anaesthetic complications. 

Symptoms from the anaesthetized zone. 

Amongst the post-anesthetic sequelae nervous symptoms from 
the anaesthetized zones of the body are naturally of the greatest 
interest. These have consisted of paresthesia or certain feelings 
of numbness in some part of the anaesthetized zone. Their fre- 
quency and duration are shown in the following table: 


% of sequelae > 1 week > 1 montli > 2 inontlis > 6 months 

Sbbrechts 0.9 0.3 0.3 — 

do. with inhalation anaes- 
thesia 3.1 1.0 1.0 — 

Sbmb 0.9 O.G O.G 0.3 

do. with inhalation anaes- 
thesia — — — — 


Of these cases, have had symptoms from one leg, ^3 from 
both legs and ^/g from both arms and legs. In addition 5 cases 
with feelings of numbness have occurred more than 2 months 
after the anaesthesia (in two cases more than 6 months after the 
anaesthesia). Here the anaesthetic seems not have been the 
cause. 

No marked cauda equina syndromes have occurred. A certain 
paresis of the bladder with retention of urine has occurred in 
1.7 % with a duration of 1 — 7 days, in 0.4 % with a duration of 
more than one week, maximum 10 days. It has been possible 
to avoid serious infections of the urinary tracts. The frequency 
has been the same after percaine and after novocaine. The 
frequency of paresis of the bladder has been approximately the 
same after spinal as after general anaesthesia, which ivould 
seem to indicate that anaesthesia as such has not had any great 
significance. No disturbances of the functions of the anus or 
the rectum have been noted in the cases observed. 

The symptoms observed can, a priori, be suspected to have 
been caused by injuries to the nerves. Vulnerability varies in in- 
dividual cases and in a small percentage can possibly be so great 
that more long-lasting complications arise. Against this theory 
we have the fact that the frequency is greater in the group where 
percaine has been combined with inhalation anaesthesia. This has 
been especially frequent where spinal anaesthesia has not brought 
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about sufficient blocking, in other words where an increased re- 
sistance to the anaesthetic substance may have existed. We must, 
therefore, consider that the reason for these complications is un- 
certain. Possibly local arachnoiditis can have played a certain 
role. In the above-mentioned group, where a combined method 
of anaesthesia has been used, we find — according to the records 
of the anaesthetists — a large majority more than usually appre- 
hensive of the operation to be performed. 


Symptoms from Parts of the Body Outside the 
Anaesthetized Area. 

Diplopia has occurred as in the table below; 

% of complications < 1 week > 1 week > 2 weeks > 1 month 

Sebrbchts 3.3 1.1 0-'^ 

do. plus inhalation anaes- 
thesia 0-8 0.4 

After novocaine anaesthesia only one case of diplopia lasting 
more than 2d hours has occurred. Ocular motor inuscle pare i 
has occurred practically without exception only after percame 
and sXomLed w4 inhalation anaeBthesia. Permanent m- 

mXt ed above of a Btretebing of the abdncent 

qSSiSSSSsS 

stalk would also arise and this would »PP“ fonourrently. The 
headache. These two symptoms do not ooe 

abducent case of variations of pressure 

cranial nerve, for examp , y the cause here, with- 

and infections, 1 Irmre closely. Possibly 

out being able to explain e “ ^ weakness of ac- 

post-operative fatigue can be “““P the patient ns diplopia- 

JS.X — — • - 

follows: 
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Of these cases o/m have had discomfort from the ulnar region, 
the remainder without definite localization. 

It is not possible to relate all these complications to spinal an- 
aesthesia, hut we must consider that they are caused hy pres- 
sure on the nerves during or after the operation. In favour of this 
theory we have the lower frequency of sequelae from parts of 
the body where the anaesthetic has acted directly on the nerves, 
and also the definite localization to the ulnar nerve and espe- 
cially its dorsal branch. The fact that occurrence has been more 
frequent in the case of percaine anaesthesia is probably due to 
the greater length of the operations, which means that the arm 
is subject to an unsuitable position for a longer period. 


Summary: 

Such parts of the nervous system as are directly exposed to the 
anaesthetic in a certain concentration and during a certain period 
run, in a small proportion of cases, a small risk of trauma. As a 
rule the symptoms disappear rapidly, and it appears doubtful 
whether percaine and novocaine in the concentrations used can 
be held responsible for the discomforts. Symptoms can occur in 
the same, or even in a higher frequency, in the parts outside the 
zone directly affected by the anaesthetic. Symptoms from the 
upper extremities are probably caused by pressure on the nerves. 
Paresis of the ocular motor muscle is extremely rare and is always 
temporary. The most probable cause is a disturbance in the pres- 
sure of the spinal fluid. 

The question of whether persons suffering from or having suf- 
fered from nervous diseases are more prone to complications and 
discomforts following spinal anaesthesia cannot be answered with 
certainty of the basis of the cases ’observed. Besides the case of 
haematomyelia mentioned, there were only four cases who had 
previously suffered from some organic nervous disease. Two had 

12 — 464287. Acta chir. Scandinav. Vol, XGV, 
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tad meningitis, one cerebro-spinal lues and in tte fourth case a 
diagnosis could not be reached. One of the cases of meningitis ~ 
which was treated for fracture of the malleolus — suffered only 
from post-operative nausea for about two weeks. Duodenal ulcer 
was probably^ the cause, since the patient was some time later 
admitted to the hospital for this reason. The other meningitis 
case suffered from, headache two months after the spinal- anaes- 
thesia. The patient who had suffered from lues and had earlier 
received malaria therapy, had headache before the operation and 
this persisted unchanged after the anaesthesia. The fourth un- 
certain • case, treated for fracture of the malleolus, showed a 
certain weakness in the injured leg. 

An additional small number of patients manifested other com- • 
plicating illnesses: hypertonia, diabetes, uncertain nervous symp- 
toms, rheumatic pains and vertigo. None of them appear to have 
been affected adversely by the anaesthetic. 


. Headache. 


This is naturally a symptom which is strongly subjectively 
coloured and therefore difficult to assess. Frequency and duration 
are shown in the table below: 


% of 

1 

w 

H-* 

V 

V 

>-* 

V 

to 

0 

V 

<X) 

B 

V 

M 

discomforts • 


CO 

PT 

< 

(0 

pr 

0 

1 

o 

p 

g* 

O 

O 

? 

to 

G> 

P 

Sbbbechts. 

13.3 

8.7 

4.7 

1.5 

0.9 

0.3 

0.3 

do. plus in- 
halation a. 

18. c 

18.5 

8.2 

5.2 

4.1 

3.1 

3.1 

Sbmb ..... 

10.2 

5.1 

2.3 

0.3 



■ ~ 
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— 
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-The cause of headache is, as has earlier been pointed -out muc 
discussed.- Cases of meningitis axe rare, and the very slight me- 
ningeal irritation of chemical nature which occurs more regu ar y 

is- too insignificant to be the cause. ■ _ 

Backer-Gbondahl considers, as mentioned previous y, 
the nervous constitution of the patient is the most ^ 

cause' of headache. In the cases observed here only six 
were diagnosed as seriously neurotic. Three of these had headaches 
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of short duration. Two others already suffered from headache 
before the. anaesthetic, which did not intensify it.. As can be seen 
from the table above, the frequency is highest in that group 
where spinal anaesthesia was combined with inhalation anaesthe- 
sia. The anaesthesia record shows that the majority of these pa- 
tients were more than usually nervous before the operation. 

Reduced cerebro-spinal pressure occurs in the great majority 
of cases after spinal anaesthesia. The various theories for this re- 
duction have been named earlier. We do not appear to be able to 
discard the leakage theory on the grounds of the arguments 
brought forward hitherto. It has, for instance, been demonstrated 
that the dural hole can remain open for several days or weeks. 
In operations for herniated discs I have, after puncture of the 
exposed dura with a very fine needle, seen an abundant flow of 
spinal fluid in spite of the fact that the patient was prone and 
with his head lowered. Observations made wlien extracting a 
broken lumbar needle which lay in the dural sac parallel to the 
nerves in the cauda equina, point in the same direction. Here it 
was impossible to see the hole in the dura directly, but an abun- 
dant flow of fluid ran from the insignificant hole, despite the fact 
that more than a week had elapsed between the puncture and the 
extraction. During that time the patient had severe headache of 
which the flow of fluid was the most probable cause, since any 
signs of infections were absent. The fact that headache is not 
more common if a larger bore lumbar needle is used does not 
overthrow the leakage theory, since there is such a slight dif- 
ference in the relative dimensions of the hole. Pressure variations 
in the cerebro-spinal system certainly play a larger r61e for- the 
leakage than the diameter of the puncture. 

No definite proof of the theories of other causes of liquid hypo-, 
tension can be considered to be established. 

Even if the origin of spinal fluid hypotension is the object of 
conflicting opinions, it appears to offer the most natural ex- 
planation of headache during the period immediately following 
spinal anaesthesia. The frequency, is about the same as after lum- 
bar puncture and it does not therefore seem reasonable to as- 
sume different causes for the origin of headache, furthermore, the 
methods of therapy which aim at raising- the fluid pressure pro- 
duce satisfactory results. As the cause of headaches of longer 
duration it is probably necessary to assume constitutionally ner-: 
vous predisposition.- . . . , ... 
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In what waj does the fall of cerebrospinal fluid pressure nm 
duce londaoho! Sbbreohts et al ore of the opinL thot tk 
medulla oblongata is pressed down strongly and blocks the 
foramen magnum at the same time that a compensatory over- 
production of fluid causes a rise of pressure in the cranial cavity 
thus accentuating the pressing down. This hypothesis appears 
improbable from several points of view. The first doubt which 
naturally arises in this connection is whether such a depression 
of the medulla oblongata can occur without more serious 
S5anptoms than the usual moderate headache becoming 
apparent. 


If tlie expeiience of BACiCER-GRONDAHii that migraine patients 
more often suffer from headache after spinal anaesthesia is com- 
pared Avith certain neuro-physiological research reported by An- 
toni, it seems possible to arrive at a more reasonable explanation 
of headache after anaesthesia. 


PoHL, voK SroRCH and Lennox have demonstrated that during 
an attack of migraine the pressure in the cerebro-spinal space is, 
on an average, 40 mm lower than in the control cases. Clabk, 
Hough and Wolff have found, by means of simultaneous photo- 
graphic registration of the pulsations in the arteries of the skull 
and the fluid pressure, that the headache has commenced when 
the former pulsations increase. 

If a disproportion arises between the inner and outer pressure 
on the arterial walls of the craninm, as is the case in spinal fluid 
hypotension, a possibility should exist of a stretching of the 
arteries during pulsation and this has been assumed to be the 
cause of migraine headache. A similar condition has been de- 
monstrated in headache after injection of histamin (Antoni). 
Since the same disproportion certainly arises in fluid hypotension 
after a spinal anaesthesia, it would appear possible to explain 
the subsequent headache in the same manner. An absolute 
identity with migraine headache is not assumed, since there are 
certain dissimilarities. Hypotension after spinal anaesthesia is 
stated to be greater than in an attack of migraine, and in the 
latter case a loss of tone in the artery wall can possibly be o 
greater primary significance. This explanation tallies well wit 
the fact that headache does not occur during the anaesthesia bu 
only after it has worn off, the blood pressure has returne o 
normal and the disproportion between this and the fluid pressure 
has had time to develop. This hypothesis is also the simpes 
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explanation of tlie fact that tlie headache is relieved or disappears 
when the patient is placed in a horizontal position. 

The common occurrence that the frequency of headache is 
higher in the younger age-groups than in the older can most 
easily be explained by the above hypothesis, since the arterial 
walls are certainly less elastic in the latter and cannot, for this 
reason, be overstretched to the same degree as in younger persons. 

In the cases observed, ordinary analgetics have given relief in 
the majority of cases where change of position alone has not 
sufficed. In no instance has serious headache been of such long 
duration that more complicated therapy has been considered 
necessary. In analogy with the above-mentioned hypothesis of 
the cause of headache, attempts have been made to relieve the 
former with ergotamintartrate (gynergen). No results are as yet 
available, but it would appear that this preparation has very 
satisfactory effects. It should be given at an early stage, before 
the headache has existed for any length of time, and in severe 
cases should be given in the form of injections. It is possible that 
it should be given prophylactically some hours after the opera- 
tion and in repeated doses during the subsequent day or days. 

Summary: 

Apart from rare cases of meningeal irritation, headache after 
spinal anaesthesia appears to be caused by spinal fluid hypoten- 
sion, the most probable origin being leakage from the puncture 
hole. Headache appears to be best explained by an overstretching 
of arteries in the cranium owing to spinal fluid hypotension. 
In addition, constitutional nervous disposition must be assumed 
as a factor which increases the frequency, and which is probably 
responsible for headaches of longer duration. Spinal fluid hypo- 
tension can, however, even in such cases be the primary factor. 
Ergotamintartrate is recommended as a therapeutic measure. 


Nausea and Vomiting. 

It is self-evident that nausea and vomiting are, in many cases, 
caused by primary illnesses, by a laparotomy or by morphine 
rnedication. Sufficient attention does not appear to have been 
given to such causes in the majority of previous publications. It 
is certainly impossible to form an opinion on how often spinal 
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anaesthesia as such is the cause of nausea and vomiting without 
surveying the material critically in some way. In the table he- 
low, the material has been grouped so that the first group con- 
sists of the total number of cases. In the second group all lapar- 
otomies have been excluded. Hernias of various kinds even 
some strangulated hernias where there has been no reason to as- 
sume that the strangulation has caused vomiting have, however, 
been included in the second group. 

Total number of cases. 


Dnration 1 day 

% of discomforts 8.7 

No lafarotomy 

Sebreghts 4.0 

Seme 4.e 


> 1 week 

> 1 month > 2 months 

1.8 

0.15 — 

1.3 

0.7 — 


Nausea is less common after spinal anaesthesia than after in- 
halation anaesthesia, but is possibly of somewhat longer duration. 
Vertigo has occurred as in the table below: 


% of discomforts 

> 1 week 

> 1 month 

> 2 months 

SebrEchts 

1.5 

0.3 



do. plus inhalation a 

2.1 

1.0 

1.0 

Seme 

O.G 

— 

— 

do. plus inhalation a 






The vertigo of short duration which occurs with a fall of blood 
pressure during the administration of the anaesthetic has not 
been included. Vertigo which appears later is often connected 
with the position of the body and is, as a rule, relieved if the pa- 
tient lies down. Furthermore it is often periodic and appears to 
occur especially in conditions of extreme fatigue. The largest 
number of cases belongs apparently to the last-mentioned group. 

Backache has occurred as in the table below. 

% of discomforts > 1 week > 1 month > 1 year 

Tenderness at seat of injection .0.3 0.15 ~ 

Pain in the lumbar region 3.3 2.0 

Pain in the scapular region 1.2 0.6 . O.i 

There is no difference between percaine and noyocaine anaes- 
thesia for the two first-mentioned localizations. Pain in the scap- 
ular region has only occurred after percaine anaesthesia or sue 
combined with inhalation anaesthesia. All cases with this lo- 
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calization and a duration of more than one month comprised 
operations on the gall-bladder. 

This symptom is such that a number of causes other than the 
anaesthetic can exist. Backache lacking definite objective symp- 
toms occurs very frequently in our out-patients departments. 
Merely the fact of lying in bed can be the cause in a number of 
cases. An operation, especially a laj»arotomy, in addition to this 
means that we have other factors to take into consideration. It 
is not impossible that the spinal muscles can be over-stretched 
during operations or by lying in bed with the spinal muscles 
relaxed. 

In order to determine whether the fall of blood pressure during 
a spinal anaesthesia can be of significance for late symptoms, of 
which no mention has been found in earlier literature, the pa- 
tients have been divided into two groups, one with stated symp- 
toms and one without. In the first group a fall of blood pressure 
to 70 mm or under has occurred in 30 %, and in 34 % in the 
group without symptoms. Arterial hypotension had remained in 
both cases for from 5 to 45 minutes. The fall in blood pressure 
does not, therefore, appear to have any importance for the causa- 
tion of late symptoms. Otherwise it would have been assumed 
that a cerebral anoxia which arose with a pronounced fall in blood 
pressure, in spite of precautions’, being taken, could have been 
responsible for some of the discomfort. 

Quite a number of patients underwent spinal anaesthesia more 
than once. It is naturally interesting to observe whether this fact 
carried with it an increased liability to post-anaesthetic com- 
plications, especially if the anaesthesia was repeated in a rela- 
tively short period. In the following table an attempt has been 
made to ascertain the relation of the complications to the num- 
ber of spinal anaesthesias undergone. The complications have 
been divided, as objectively as possible, into slight and severe. 
Even very slight discomforts such as slight nausea or headache 
of one day s duration have been included in the former group. 


Sebrechta Total 


1 anaesthesia . 

2 anaesthesias 

3 » 


291 

24 

4 

2 


Without compli- 
cations 

69 0/^ 
16/24 (67 o/^) 
4/4 (100 %) 


Slight compli- 
cations 

21 % 

7/24 (29 %) 


Severe compli- 
cations 

10 % 
1/24 (4 o/o) 
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Semb 

Total 

"Withont compli- 
cations 

Slight compli- 
cations 

Severe compU- 
cations 

1 anaesthesia .... 

296 

80 % 

15 % 

5 % 

2 anaesthesias . . . 

36 

30/36 (83 %) 

5/36 (14 %) 

1/36 (3%) 

3 » 

8 

4/8 (50 %) 

2/8 (25 %) 

2/8 (25 0/,) 

4 » 

2 

1/2 (50 %) 

1/2 (50 %) 


5 » 

3 

2/3 (67 %) 

1/3 (33 %) 

— 

>5 » 

6 

6/6 (100 %) 


— 

Backer-Grondahl 

appears to be of the opinion that the way 


in whicl. tlie patient reacts to spinal anaesthesia is predetermined 
and that he reacts in the same way to repeated anaesthetics as 
to the first one. Practically nothing occurs in the present material 
which contradicts this opinion. Only two patients have stated 
that they have had discomforts for the first time after repeated 
anaesthesia. One of them had been anaesthetized twice, the other 
four times without any discomforts following the first two anaes- 
thesias. The table above does not give any positive support to 
the suspicion that several anaesthesias repeated at short inter- 
vals give rise to more complications than the first. A repetition 
of spinal anaesthesia on one patient does not, therefore, appear 
to constitute increased risks. 

In order to ascertain the dependence of the complications on 
the kind of anaesthetic substance used, the frequency of sequelae 


for all percaine and novocaine anaesthesias has been calculated. 
In the percaine group 69 % have been entirely free from com- 
plications, 21 % have experienced slight discomforts and 10 % 
more severe. In the novocaine group 80 % have been entirely 
free from discomforts, 15 % have experienced slight discomforts 
and 5 % more severe. It can be observed that the frequency is 
slightly higher for the percaine than for the novocaine group, 
although the difference is quite slight. This can certainly be ex- 
plained, without becoming guilty of too uncertain conclusions, 
by the fact that the former group has been liable to greater ge- 
neral affection by reason of the more major operations performed. 
Domrich’s observation that percaine is more toxic than novo- 
caine is possibly correct, but in the concentration m which it has 
been used in the cases examined, any difference in toxicity has 

not been demonstrated conclusively. 

In order to attempt still further to determine the question ol 
the significance of toxicity in post-anaesthetic complications, 
calculations have been made of the doses used of the respective 
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anaestlietic substances, with tbe same division of the patients 
into those free from complications, with slight discomforts and 
with more severe. The average percaine dose given to those free 
from discomforts was 13 cc, 16 cc. to those suffering slight dis- 
comforts and 16 cc to those with more severe. The average cal- 
culation of the percentage of error shows that the differences in 
dosage are not certain and since they are, moreover, so slight, 
they cannot reasonably be assumed to have had any significance 
for the origin of the symptoms. 

In novocaine anaesthesias there was no difference in the dosages 
in the three groups. 


Conclusions. 

It must, as a general principle, be established that a satis- 
factory form of anaesthesia should have few or no contra-indica- 
tions. Spinal anaesthesia appears in an increasing degree to fulfil 
this condition. The opinions as to contra-indications have been 
generally revised during the past few years. 

In the case of patients with cardiac defects, arterial hj^perten- 
sion or poor general condition on account of their illness, and who 
are consequently poor operation risks, spinal anaesthesia should, 
in the majority of cases, be the most lenient form of anaesthesia 
especially in the case of major abdominal operations. 

Shock should presumably be a contra-indication for spinal an- 
aesthesia. Perforated ulcers and extra-uterine pregnancies can, 
however, advantageously and without risk be operated under 
fractional percaine anaesthesia. 

During pregnancy, sensitivity to spinal anaesthesia should be 
an indication of a certain restraint and increased cautiousness. 

Cases having a history of earlier neurological disturbances 
should still be in a category by themselves, since certain risks 
must be counted on if spinal anaesthesia is to be used. Whether 
spinal anaesthesia should be used in the case of nervous patients 
must be decided in each individual case. 

Apart from these few contra-indications, spinal anaesthesia has 
gained an increasingly wide field and should be the ideal form of 
anaesthesia in many operations, e. g. ileus, peritonitis, icterus 
and uremia. 
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No difference m toxicity between percaino 1 : 1,500 and novo- 
cainc o % apiiears to exist. 


Che drawbacks attached to spinal anaesthesia have been ven- 
t dated and in particular certain late symptoms must be counted 
its n definite disadvantage, but compared to the advantages of 
spinal nnae.sthesia those drawbacks must be considered as small 
It is worth ])ointing out that other forms of anaesthesia also oc- 
casion late discomforts, although these have not been observed 
and discussed to the same degree. 


Snmraary. 


The aim of this pajier is, by a .study of existing literature and 
the examination of 78-1 cases where spinal anaesthesia has been 
used, to form an opinion on the risks and post-anaesthetic com- 
plications in this connection. The anaesthetic substances used 
were percaino 1 : 1,500 and novocainc in 5 % solution. In one 
case of liacniatomyclia wliicb resulted in dcatli, anaesthesia must 
bo considered to be the deciding factor. No other fatal cases have 
occurred in which the anaosthesin could be considered responsible. 

Nervous symptoms from the anaesthetized zone have occurred 
in the form of paresthesia in 0.0 %. The longest duration was a 
little over six months with a frequency of 0.3 %. Paresis of the 
bladder occurred in 1.7 %. The niaximiim duration was 10 days. 
A toxic injury caused by the anaesthetic substance is considered 
to be an unlikely cause of complications. Nervous symptoms out- 
side tbe anaesthetized zone were more common than the symp- 
toms described above. Diplopia occurred in 3.3 %, all reversible. 
Nervous symptoms from the upper extremities occurred in 2.5 %, 
of which 0.9 % persisted for more than a year. They are con- 
sidered to have been caused by pressure on nerves. 

Headache occurred in 10 — 13 % with short duration, 5 9 % 
with a duration of more than one week, and in 0.3 % of over 
one year. Spinal fluid hypotension is assumed to be the cause 
of the headaches of short duration. This arises through a leakage o 
spinal fluid, which causes a disproportion between the arterial and 
the spinal fluid pressure and brings with it an increased stretching 
of the arterial walls in the cranium.. A nervous constitution pre 
disposes headache and is considered to be responsible for lea - 
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aches of long duration. In cases resistant to ordinary analgetics 
ergotamine tartrate is suggested as a therapeutic measure. 

hfausea was less frequent than after inhalation anaesthesia. 
Vertigo was of short duration and relatively insignificant. Back- 
ache has occurred in a maximal 3 %, most often 'after gall-blad- 
der operations and is possibly due to overstretching of the spinal 
muscles. The fall in blood pressure during spinal anaesthesia has 
had no relation to the late symptoms. Kepeated spinal anaes- 
thesia at short intervals does not increase the risks or the fre- 
quency of post-operative complications. 

69 % of patients were entirely free from discomforts after per- 
caine anaesthesia, slight discomforts occurred in 21 %, more 
severe in 10 %. After novocaine anaesthesia the figures were 
80 %, 15 % and 5 % respectively. Since those in the percaine 
group underwent more major operations, no difference in toxic- 
ity appears to exist. The quantity of the anaesthetic substance 
used has played no role for the causation of the discomforts. 
Novocaine 5 % and Percaine 1 : 1,500 are not so toxic as to 
couple their use with any notable risks. Spinal anaesthesia is a 
very satisfactory form of anaesthesia which has, however, a few 
contra-indications, i. e. certain conditions of shock and nervous 
diseases. Otherwise, in major operations in the abdomen or the 
lower extremities, spinal anaesthesia is superior to inhalation 
anaesthesia. Late symptoms following spinal anaesthesia are not 
of such importance that they indicate a restriction in the use of 
this form of anaesthesia. 


Zusainmenfassung. 

Die Arbeit bezweckt, durch Literaturstudien und Untersuchung 
von 784 Spinalanasthesien zu einer Auffassung von den Gefah- 
ren und Spatbeschwerden bei dieser Betaubungsform zu gelangen. 
Als Betaubungsmittel warden Percain 1 : 1,500 und 5 %-ige 
Novocainlosung verwendet. Bei einem Hamatomyeliefall mit tod- 
lichem Ausgang diirfte die Anasthesie als auslosender Paktor an- 
zusehen sein. Im iibrigen ist kein Todesfall vorgekommen, fiir den 
die Betaubung hatte verantwortlich gemacht werden konnen. 
Nervensymptome im Anasthesiegebiet in Porm von Parasthesien 
kamen in 0.9 % vor. Ihre langste Bauer war reichlich 6 Monate 
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mit ™er Hiiiifigteit von 0.3 %. Blascnpaicson kamcn in 1 7 •/ 
vor. Jlirc maximalc Danct ,var 10 Tagc. Bine toxisolic SeWig 


;ung 


(liircli das .-buistliotikum als Ursaclic dcr Besclnverden diirfte im- 
ivahrscheinlicli .sein. Hiiufiger als die oben besproebenen Symp- 
tome kamen Nervensymptome ausserbalb des Betiiubungsgebie- 
tes \ or. Doppcisoken trat in 3.3 % auf, immer reversibel. Nerven- 
s^ymptoine an den oberen Extremitaten sind in 2.5 % vorgekom- 
nion, daruntcr in 0.0 % mit einer Daner von liber einem Jabr. Sie 
iverden als durcb Druck bedingt angeseben. 

Kopfsebmerzen von kurzer Daner sind in 10 — 13 % vorgekom- 
inen. in D — 9 % mit einer Daner von liber einer Woebe. Jlit einer 
Daner von liber 1 Jabr in 0.3 %. Als Ursaebe dcr kurzdauernden 
Ivopfscbmerzen wird cine dnreb Liqnorleckage beclingte Liqiior- 
byjiotonie angenommen, die cin jNiissvcrbiiltnis zwiseben dem 
Arteriendrnck nnd dem Liquordruck venirsacbt, was zu stiirkerer 
Debnnng der Arterien bei den Pnlsationen flilirt. bTervose Konsti- 
tntion disponiert zu Ivopfscbmerzen nnd wird fiir langdauernden 
Ivopfscbmerz verantwortlicb gemaebt. Als Tberapeutikum bei ge- 
gen gcwobnlicbo Analgetika resistenten Eiillen Avird Ergotamiu 
A'orgesclilagen. tybelkcit Icam u'eniger biinfig vor als nacli Nar- 
kose. ScliAvindel ist A'on kurzer Daner nnd verbiiltnismassig un- 
bedentend gcAvesen. 

Ruckenscbmcrzcn kamen in boebsteus 3 % A'or, zunieisfe nacb 
Gallenoperationcn, nnd ivaren A'iclleicbt dnreb tlberdebmuig der 
Blickenmnsknlatnr bedingt. Das Sinken des Blutdruckes v'alireiid 
dcr Spinalanastbosic stand mit den Spatbesebverden in keinem 
Znsammenbang. Jnnerbalb kurzer Zeit Aviederboltc Spinalanfistbe- 
sien bringen keine Vermobrung der Gefabren oder der Haufigkeit 
der Besebwerden mit sicb. Vdllig besclnverdefrei nacb Percain- 
aniistbesie Avaren 69 %, leiebte BescliAverden kamen in 21 % A^or, 
scliAverere in 10 %; nacb Novocninaniistbesie waren die Zablen 
80 % bzAv. 15 % und 5 %. Da an der Percaingruppe grossere Em- 
griffe A'-orgenommen Avurden, sebeint kein Untersebied der Toxi- 
zitiit vorzuliegen. Die Menge des Betiinbungsinittels war fiir das 
Auftreten der BescliAverden belanglos. 5 %-iges Novocain un 
Percain 1 : 1,500 sind niebt so stark toxiscb, dass ilire Verwendung 
mit nennensAverten Gefabren A>-erbunden ist. . 

Die Spinalanastbesie ist eine sebr gate Betaubungsform, die je- 
doch einige Avenige Kontraindikationen bat, namlicb geirisse 
Scbockzustande und Nervenleiden. Im librigen ist die pina 
anastbesie bei grosseren operativen Eingriffen im Bauebe tm 
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den unteren Extremitaten der Allgemeinnarkose uberlegen. Die 
Spatbescliwerden nacb Spinalanastbesie sind iiiclit von so grosser 
Bedeutung, dass sie eine Besclirankung der Verwendung dieser 
Betanbungsform motivieren konnten. 


K6suin6. 

Le travail a pour but de donner une idee des risques de la 
racbianestkesie et des troubles qui peuvent lui faire suite, en 
s’appuyant sur des recberckes bibliograpbiques et I’analyse de 
784 anestbesies de ce type, Les produits employes etaient des 
solutions de Percaine a 1 : 1,500 et de Novocaine a 5 %. Dans un 
cas d’h^matoinyelie a issue fatale la racbi doit sans doute avoir 
ete le facteur declenckant. Par ailleurs il n’est survenu aucun 
cas de mort imputable a ce mode d’anestbesie. Des symptomes 
neurologiques dans le territoire anestbesie sont apparus sous la 
forme de parestbesies dans 0.9 % des cas. Le temps le plus long 
pendant lequel ils aient persiste a ete de 6 bons mois, cela dans 
0,3 % des cas. Des pareses vesicales ont existe dans 1.7 %. Leur 
duree maximum a ete de 10 jours. II est peu vraisemblable qu’une 
lesion toxique, due a I’anestbesique, ait 6t6 a I’origine de ces 
troubles. Les symptomes nerveux localises en debors du terri- 
toire anestbesie ont ete plus frequents que les precedents. De la 
diplopie est apparue dans 3.3 % des cas et a toujours ete rever- 
sible. Des symptomes nerveux des extremites superieures ont ete 
observes cbez 2.5 % des malades, et dans 0.9 % des cas ils ont 
persiste plus d’une aunee. L’auteur les attribue a de la com- 
pression. 

Des cepbalees de courte duree ont existe dans 10—13 % des 
cas, et dans 5 — 9 % elles se sont prolongees au-dela d’une se- 
maine. Dans 0.3 % elles ont continue pendant plus d’une annee. 
On estime que la cause des cepbalees peu persistantes reside dans 
une hypotension du liquide cepbalo-racbidien, due a sa fuite par 
le trou de ponction, fuite qui prove que un desequilibre entre la 
pression arterielle et celle du liquide C. R., et entraine une dis- 
tension de la paroi des arteres a ebaque pulsation. Une constitu- 
tion nevropatbique predispose aux cepbalees et est, consid^ree 
comme responsable de leur longue dur6e. L’ergotamine est pro- 
posee comme remede dans les cas qui resistent aux analgesiques 
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courants. Les nausees ont ete moins frequentes qu'apres la nar- 
cose. Les vertiges durerent peu et fuient relativement insigni- 

Les douleurs de dos sont .apparues dans tout au plus 3 % des 
cas, le plus souvent apres des operations sux les voies biliaires, et 
il est possible qu elles aient ete declencbees par la surdistension 
de la musculature dorsale. La cbute de la tension arterielle pen- 
dant la racbianestbesie n’a pas ete en correlation avec les troubles 
tardifs. La repetition de la racbi a courts intervalles n’augmente 
ni ses risques ni la frequence des troubles. Apres I’anesthesie a la 
Percaine 69 % des cas ne presentaient aucun trouble, 21 % des 
troubles legers, et 10 % des sequelles plus graves; apres celle a la 
novocaine les cbiffres correspondants sont de 80, 15 et 5 %. Btant 
donne que le groupe de la Percaine comprend les malades soumis 
a des interventions plus importantes, il ne semble pas exister de 
difference de toxicite entre les deux produits. La quantite de 
I’anestbesique n’a pas joud de role dans I’apparition des troubles. 
Ni la Novocaine a 5 % ni la Percaine a 1 : 1,500 ne possedent une 
toxicitd telle, que leur emploi soit greve de risques notables. 

La racbi est un tres bon precede d’anesthesie, qui a cependant 
quelques rares contre-indications, a savoir certains 6tat5 de shock 
et certaines affections du systeme nerveux. Par ailleuxs, elle I’em- 
porte sur la narcose generale dans les operations abdominales im- 
portantes et dans celles sur les membres inferieurs. Les troubles 
tardifs qui peuvent lui succeder ne sont pas d’une signification 
suffisante pour etre un motif de restreindxe son emploi. 
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A Case of Double Bladder. 

Remarks on My Earlier lYork of tlie Same Title. 

By 

ERLING F. HJORT. 


In Acta Chirurgica Scandinavica, Vol. XCIV 1946, p. 262 I 
Iiave described a case of double bladder under the above men- 
tioned title. In this article I have mentioned a case reported by 
C. A. Ljunggeen in “Nordisk Medisinsk Archiv'' 1897, Vol. 29, 
Mo. 9, p, 1 — 21. It has escaped my attention that Olof Oben in 
an article titled “Ein Eall von Ectopia renis mit Hydronephrose 
und karzinomatoser Degeneration^'’ in Acta Chirurgica, Vol. 
LXXXI 1939, p. 425 — 438 has pointed out that this case de- 
scribed by C. A. Ljunggren in reality represented an ectopic 
and hydronephrotic pelvic kidney with carcinomatous degenera- 
tion. The patient was without symptoms after 40 years admitted 
to “St. Gorans Sjuldius”, and was here reoperated by Professor 
A. Teoell. Eor details reference is made to the above mentioned 
work by Oden. 
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Total Resection of the Carcinoinatous Stomach. 

By 

HERMAN WAHREN. 


The familiar clinical picture of gastric carcinoma is that of a 
disease in an advanced stage. We know that potential or actual 
carcinoma may exist with little or no indigestion, without loss of 
appetite and without an-aciclity and similar symptoms. Only in 
exceptional cases have we a chance to operate in early stages of 
the disease. Undoubtedly, this is one of the reasons for tlie bad 
results of surgery even in the most competent hands. Perhaps 
another reason lies in the fact that our operative methods are in 
many cases lacking in radicality. 

The first total gastrectomy was performed by Connor in 1883. 
His patient died a few hours after the operation. The first suc- 
cessful case was described by Schlatter in 1897. This patient 
survived the operation one year and 53 days and died of meta- 
stasis in the liver. In the following year, two American surgeons, 
Brigham and Harvie, operated on tivo successful cases. In 1907, 
Moynihan gave a vivid description of the technique of the 
operation and published one successful case of operated “leather- 
bottle stomach". His patient eventually died from pernicious 
anaemia. 

After Moynihan's paper, a great number of cases were reported 
in rapid succession and, in 1928, Finney and Rienhoee were 
able to collect 67 cases from literature in which the rate of morta- 
lity was 53.8 %. Robder, in 1938, recorded 91 cases with a mort- 
ality of nearly 50 %. Lahey has discussed the technique of the 
operation in a paper from 1938 and published 27 cases, in 1940, 

13 — i64287. Acta chir. Scandinav.Vol.XCV, 
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■witli 7 fatalities. In 1945, .Jones and Kehm reported 8 consecutive 
cases witliout death. 

All the above-mentioned authors have used the transperitoneal 
approach to the cardiac end of the stomach. Hedblom, Gae- 
LOCK and others have performed combined transpleural and trans- 
peritoneal resections of the cardia and the lower oesophagus. 
Naturally, this technique is of the greatest value, if the tumour 
is situated at the cardia or in the lower end of the oesophagus, 
but it is not necessary in the case of intraventricular tumours. 

The first mention of total gastrectomy I have been able to find 
in Scandinavian literature appears in 1920, when Henri SuRm- 
BBBG reports two cases. In 1927, Troebl, Losell and Karlmark 
reported two cases, one of which was thoroughly investigated a 
couple of months after the surgical intervention on behalf of 
the digestive function. Holst has been greatly interested in the 
radical treatment of gastric carcinoma. He performed total 
resection in 12 cases, with 4 post-operative fatalities. In selected 
cases, he leaves a “cardiac ring” which, in his opinion, facilitates 
the suture between the oesophagus and jejunum and strengthens 
it. In a paper from 1937, Landelius discusses liis results with 
partial and total resection and is generally in favour of the more 
radical procedure. S. Lundberg has published a rather unique 
case of total resection Avith oesophago -duodenal anastomosis. In 
his patient, a leakage subsequently developed, the healing of 
which could be followed in the radiograms. Strombeck, in 1944, 
has reported a case of a carcinoma in the medial part of the for- 
nix, with resection of the oral two thirds of the stomach. This 
case also showed signs of insufficiency of the suture line, resulting 
in a limited inflammatory process in the adjacent tissue and in 
bacterial pleural exsudate. Other contributors to Scandinavian 
literature are Ingebbigtsen, Gbevillius and Eoden. 

The technique of gastrectomy has been discussed in detail by 
Monihan, Lahey and, later, Walton, Holst, Landelius and 
Maingot. All these perform an oesophago-jejunostomy with or 
without entero-anastomosis. There is no great difference in tech- 
nique between these authors, but it is apparent from their work 
that good planning and most careful observation of technical 
details is of utmost importance for good results. 

In their above-mentioned reports, Finney and Eibnhotf 
make an analysis of the causes of death in the fatal cases. a 
general mortality is approximately 50 % and the most common 
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cause of cleatli is without doubt general peritonitis, A further 
analysis of the different methods of repair of the alimentary 
traoi revealed the fact that the oesophago-duodenal anastomosis 
rendered a higher mortality rate than the oesophago-jejunal 
method. 

The examination of the effect of total gastrectomy on the 
digestive process was made early. The case, previously mentioned 
by Schlatter, of a patient who lived for more than a year after 
the operation presented normal conditions in the mine and faecal 
tests and was, at the time of examination, in a good state of 
nutrition. More comprehensive examinations regarding metabo- 
lism have been made by Troell and his collaborators and by 
Gade on Holst's material. Walton has also studied fluid balance 
and metabolism in one of the cases operated by him. It can be 
said about all these cases that only an insignificant deviation 
from the normal could be discovered. 

The conditions are somewhat different regarding the haemato- 
poietic function of the organism after total gastrectomy. In certain 
cases Ave find a clinical picture of the disease which is reminiscent 
of pernicious anaemia. Accounts of such cases are publislied by 
Moynihan, Hartman, Poole and Foster, Ungley and others. 
In these cases, however, it cannot be precluded with any degree 
of certainty that undiagnosed cancer metastasis has had a causa- 
tive significance in the existing blood changes. It would seem that 
the specialists are not in full agreement regarding this question. 
It is usual, however, that anaemia of a secondary type occurs after 
total resection of the ventricle. These cases usually react well to 
iron medication. 

It may be said summarily, that persons Avho have been deprived 
of their stomach are more or less disabled, although they are able 
to lead a fairly tolerable life. 


Indications. 

It is evident, a j)riori, that in many cases the partial resection 
does not fulfil, by far, the theoretic demands for radical treat- 
ment of a cancerous process. Eker and before him Borrman 
have both shown that the macroscopic inspection and judgement 
of the sheading of a ventricle cancer is very unreliable. Tumour 
infiltrations can be found as far as 5 cm from the palpable tumour 
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in inacroscopically fully free tissue. In 22 of tlie 59 cases exa- 
mined, Eker found tumour infiltrations in the resection line. 

Even removal of the lymphatic gland system of the ventricle 
IS not satisfactory in partial resection. Eker found lymphatic 
gland metastasis in 3G % of the 181 cases examined. Considerably 
higher figures were discovered by Coller, Kay and McIntyre 
who diagnosed tumour changes in 75 % of 53 cases. These authors 
also state that, even though one can establish a certain corres- 
pondence between the place of the primary cancer and the affec- 
ted lymphatic glands, there are nevertheless many exceptions to 
this rule in that small tumours on either curvature of the stomach 
could involve nodes along the opposite curvature. 

Total resection of the ventricle is therefore indicated for tumours 
within the fundus and within the upper portions of the corpus 
where one caiuiot obtain a space of at least 5 cm of healthy tissues 
from the cardia. The indication for total resection is further 
accentuated by the fact that the adeno-carcinomatous tumours 
within this space are often relatively non-malignant, especially 
when situated at the major curvature (Eker, Soderlund). The 
more uncommon cases of scirrhous changes which often spread 
over a large part of the ventricle are likewise suitable objects. 
In these cases the ventricle is often shrunken unth an elongated 
oesophagus which facilitates the operation. 

With regard to radicalism in the matter of removing the 
lymphatic gland system, a certain resignation might be in place, 
even in a radical operation. The mere fact that the tumour, by 
passing over the local glands, can metastasize directly into the 
glands around the aorta, forces one to a certain pessimism. In 
the cases which I have operated, I have endeavoured to protect 
the ascending branch of the arteria gastrica sinistra, which les- 
sens the possibility of effectively removing the cardiac glands. 

Among Swedish surgeons, Landewus and Boden have dis- 
cussed the question as to whether all operable ventricle tumours 
in patients in a good condition should not be treated by radical 
resection, which seems to be a problem worthy of consideration. 


Technique. 

Previous experience shows that without doubt the most usual 
cause, of death after total gastrectomy is peritonitis which mos 
surely must be supposed to originate in the anastomosis between 
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the oesophagus and the iejiinum and /or the duodenum. In this 
respect, the cases of Lundberg and Strombbck mentioned above 
are interesting, as they show signs of sutural insufficiency in the 
anastomosis, although the final result Avas satisfactory. The tech- 
nique must therefore aim at trying to bring about the establish- 
ment of an anastomosis as aseptically as possible and to create 
good nutritive conditions in the connection. It is decidedly more 
advantageous to join the oesophagus to the jejunum, as this 
part of the intestines, hitherto untouched by the operation, pos- 
sesses better circulatory conditions and can more easily tolerate 
the stretching, which must take place in order to bring about an 
anastomosis. Further, the ascending branch of the arteria gastrica 
sinistra should be protected as well as possible, since the lower 
portion of the oesophagus is dependent to a high degree on this 
vessel for its nourishment. The general nutrition must also be 
cared for during the first days after the operation, as one dare not 
give nourishment per os. The modifications which have been 
made on the usual technique are based on these considerations. 

Prior to the operation, the patient has Iain in hospital from 
1 to 4 Aveeks. During this time blood transfusions haA^e been given, 
carieted teeth extracted and achylous patients haA’^c been gWen 
hydrochloric acid. 

Anaesthesia. Fractional percain lumbar anaesthesia narcotal, 
under certain conditions -f ether and nitrogen monoxid. 20 — 40 
cc 1 % novocain around cardia. 

From the beginning, the surgeon places himself on the left side 
of the patient. Strait incision, parallel Avith the left loAA''er costal 
margin. Removal of the omentum majus begins high up on the 
major side and continues towards the pylorus at a distance from 
the Avail of the ventricle. The ligamentum gastrocolicum is detached 
close along the colon transvexsum. The duodenum is dissected, 
divided and invaginated in the usual manner. The omentum 
minus is noAV dmded as far to the right as possible right up to 
the cardiac region. The operator can now conveniently pass over 
to the right side and detach the region of the fornix. It should then 
be remembered that some of the larger A^eins from the region of 
the splenic vessels can communicate with the A'^entricular A^’essels. 
I have never encountered any vessels of importance Avithin the 
region of the fornix to the left of the oesophagus. Therefore this 
part can be detached by obtuse dissection by hand and Avithout 
the help of the eye. Subsequent! 3'-, one identifies the oesophagus 
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on the major side and divides the left vagus. After this the peri- 
toneum, vdiich passes over from the dome of the diaphragm to 
the cardia, should be divided In* scissors on botli the anterior and 
posterior sides. The cardia in its entirety is nov much more 
mobile. 



Vig. 1. The cat oial of oo,sop)i«gu.s olo.sed ^teel wire Jield e.ttemleil by silk 
.sutures. Another pair of temporary guide silk sutures ,^rc in.scrtcd 1 cm above in 
order to fncilitate the introduction of Dip posterior rows of sutures. 


Standing on the loft side of the patient the o])crator should 
now try to identify the artoria gastrica sinistra and the cardia- 
oesophagus on the minor side. It i.s often easy to identify the 
vessel and follow it up to the wall of the ventricle where it is 
divided v)Mlst j)roiecl{ng the asceiidiiui branch. Afterwards, the 
right vagus nerve, which stretches dnring traction, is divided. 

The oesophagus can now be pulled down several centimeters. 
One should, however, be careful not to use too much force when 
drawing the organ down. A running wire (Garpbnberg's twined 
steel udre) is now zigzaged through the lower end of the oesophagus, 
closing the lumen, and a fine silk suture placed on both right and 
left edges, holding the lumen stretched on the wire, as shown 
in the picture. In order to facilitate the insertion of the posterior 
rows of sutures which takes place at a later stage of the opera- 
tion, two silk sutures can be placed somewhat higher up on the 
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oesophagus (see pictures). The oesophagus is now divided by 

diathermy. . 

A longitudinal incision is now made m the drawn-up coil ot 
the jejunum through the tunica muscularis in order to mark the 



I'ipr. 2. 'Figure .showing fir.st row of posterior of catgut .sticlics in place. Tlie cut 
end of oe.sophagus elevated forwards and upM’ards. 

line of anastomosis. After this, two rows of either isolated or, if 
possible, continuous catgut sutures are sewn on the posterior side. 
The jejunum is opened with diathermy in the previously made 
incision and the anastomosis is sewn on the anterior side as well. 
The steel wore is withdrawn and, if possible, the jejunum is fixed 
to the diaphragm. It is not always possible to do this, however, 
on account of the position of the left lobe of the liver and, for that 
matter, it is not even nece.ssary. A long entero-anastomosis is 
subsequently sewn between the coils. 
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The average time for tlie operation is approximate!}* two and 
a half hours. 

After the operation blood transfusion together with intravenous 
aminosol infusions have been given. The patient has begun to 
drink on the fourth or fifth day. 


Coiiinients on technique. 

The importance of preoperative treatment need not be espe- 
cially emphasized. It is a usual experience that patients with 
cancer ventriculi can revive as the result of a thoroughly well 
carried out invigorating treatment in which blood transfusions 
are the most important auxiliary. 

The incision under the edge of tlie left rib usually gives suffi- 
cient approach; only in one case have I mobilised the left rib in 
accordance with Mauwedee, a procedure which somewhat im- 
proved the operative possibilities. 

Care of the vessels round the cardia and the abdominal part of 
the oesophagus is of especially great importance when planning 
the operative technique. The lower part of the oesophagus is 
cared for partly by the ascending branch of the artcria gastrica 
sinistra and partly by the arteriae phrenicae inferiores. The 
ascending branch of arteria gastrica sinistra is not constantly 
encountered. In 2 cases out of 12, 1 was not able to find any dis- 
tinct ramus ascendens when examining the corpse. In these two 
cases, however, the left art. phren. inf. was more developed. 
Another anatomic detail which is of great importance for the 
operation is the course of the lower part of the oesophagus. The 
abdominal part of the oesophagus lies somewhat folded and, 
after cutting through the peritoneum on the anterior and posterior 
sides, can be lengthened by several centimeters. During exami- 
nation of the bodies of deceased elderly patients, I was able m 
one case, after cutting tlnough the peritoneum, to elongate the 
oesophagus G — 7 cm without exercising too much traction. This 
ought to be the maximum lengthening. The thoracic part of the 
oesophagus is fixed, which makes any increased traction useless; 
it only causes damage to the circulation. Section of the trunks 
of the vagus usually increases elongation by several centimeters 
which is mentioned by Nystrom in his work on the treatment of 
stenosis of the cardia. No functional changes which could be 
connected with this section of the nerve have been observed. 
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Suturing of the anastomosis is greatly facilitated by the arrange- 
ment with the steel wire which also effectively blocks the oesoph- 
agus during the placing of the sutures. 

In my opinion the administration of aminosol (3. 3 % solution 
of aminoacid and polypeptids + glucose) during the immediate 
postoperative period is of importance to these patients, often in 
poor condition, as one does not dare to take the risk of giving 
nourishment to the patient through the oesophagus. The dis- 
advantage is that thrombophlebitis accompanied by a rise in 
temperature easily occurs in the veins at the point of infusion. 
The establishment of a jejunal fistula in order to solve the problem 
of nutrition carries, in my opinion, a considerable risk for peri- 
tonitis in those patients. 

Some American authors consider that extirpation of the spleen 
ought to be performed simultaneously with total ventricle resec- 
tion. I find it difficult to see any rationality in such a step, nor 
have I in an}^ case resected the omentum majus. 

Casttistics. 

961/40. L. K. 69 years. M. Stomach trouble for 15 years. Lost 
weight considerably during recent months. Ktg: An irregular contour 
within the upper part of the corpus on the major side which reappears 
in all radiographs. Operation: Gastrectomy with retention of "the 
cardiac ring”. A large tumor was found within the fundus, involving 
chiefly the major side. Progress without comment. Lived months 
after discharge from hospital. Cause of death: Pneumonia(?). 

1831/44. K. B. A. 43 years. M. Stomach trouble for half a year. 
Rtg: Infiltrative process within the corpus with irregular contour 
on the major side. At operation, a widespread infiltration within the 
upper part of the corpus with walled ulcer. The histological exami- 
nation showed a carcinomatous, degenerated ulcer within the upper 
part of the corpus on the major side. Progress without comment. Died 
4 months after operation from metastasis in the liver. 

1385/44. E. J. 48 years. j\I. Stomach trouble for 8 months. Rtg: 
Infiltrative process within the canalis which extended above the 
angulus on the minor side. At operation, a hard gland the size of a 
large dove s egg was discovered hear the cardia for which reason a 
total resection was performed, despite the fact that, the infiltration 
did not stretch farther than a few centimeters above the angulus. 
Histological examination: Cancer ventriculi with cancerous changes in 
the lymphatic gland. Progress without comment. Alive two years after 
the operation. Works in a factory as before the operation. Does not 
feel especially tired. Often eats once during the night. Normal blood 
value. Normal blood-sugar curve. 
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003/44. A. Iv. 64 years. F. Trouble for about one year. Lately 
considerable loss in weight. Etg: Large filling defect within region of 
fundus, situated chiefly on the major side. Histological examination: 
Low, differentiated adenocarcinoma with widc.spread lymphatic meta- 
stasis. Progress without comment. Lived 14 months after discharge. 
Cause of death: Metastasis in the lymphatic glands and in the liver. 

778/44. E. E. 55 j-cars. M. Stomach trouldc for past month. Etg: 
Irregular contour within the region of angulus Avith infiltration of the 
lesser curvature. At operation, a large cancer within the corpus on the 
minor side which extended right up to the cardia. Histological exa- 
mination; Cancer simplex solidus. Metastasis in the omental glands. 
Progress complicated by pneumonia. Lived 11 months after discharge. 
Cause of death: Metastasis in liver and glands. 

663/45. K. E. S. 68 years. M. Stomach trouble for 4 years. Etg: 
Infiltrative process within the fundus. At operation, a butterfi 3 ’-shaped 
scirrhous infiltration ivithiu the fundus and corpus emanating from 
the minor side. Histological examination: Profusely mitotic cancer 
ventriculi, scirrhoid in parts. Metastasis in the lymphatic glands. Proce.'^s 
without comment. Lives in good health at a pensioners home almost 
two j'ears after the operation. Has had anaemia at times but reacted 
well to iron and liA'^er medication. Blood value at last examination: 
Hb 84 %. Eed corpuscles 3. a millions. 

1537/45. K. A. B. 45 years. M. Stomach trouble for some months. 
Etg: Irregular contour within the canalis. The infiltration extends over 
the angulus. At operation a cancer, involving the lesser curvature, 
which extended up towards the cardia was discovered. Hard nodes in 
the omentum minus. Histological examination: Cancer Avith large, 
atypical cells and a profusion of mitosis. No cancer tissues in the lymph- 
atic glands. Progress complicated by thrombophlebitis from intravenous 
injections of aminosol infusions. Lives in good health and is fully 
employed. ShoAvs normal blood A'alue one year after discharge. Increase 
in AA'eight after operation 4 kg. 

1714/45. M. B. 0. 69 years. M. Etg: A rigid irregular AAmll contour 
Avith ulcer is found within the fundus on the major side. The operation 
showed a large, cauIiflower-Iike tumor AA'ithin the fundus extending 
from the fornix. Histological examination: Tumor with cancerous 
proliferations and large atypical cells and profuse mitosis. No meta- 
stasis in the lymphatic glands. Still Ihdng but has signs of metastasis m 
the liver 10 months after operation. 

441/46. K. V. A. 59 A^ears. M. Stomach trouble for some months. 
Etg: A considerable filling defect AAuthin the medial region of the cor- 
pus. At operation, a pol3rpous tumor about the size of a hen’s egg Avas 
found Avithin the medial region of the corpus, attached to the posterior 
side of the ventricle near the lesser curvature. Histological examination: 
Highly differentiated adenocarcinoma. No metastasis in the lymphatic 
glands. Progress complicated by thromliophlebitis from aminosol infu- 
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sions. The patient was readmitted to hospital on account of colitis 
which, however, disappeared after hydrochloric acid medication. Is 
still alive hut does not work. Normal blood value. Normal blood- 
sugar curve. 

Nine patients, eight men and one woman between the ages of 
43 and 69 years, all suffering from cancer within the corpus portion 
of the ventricle, have been treated by total resection. All of them 
were discharged from hospital in good condition. One of these, 
however, when last examined, showed signs of metastasis in the 
liver 10 months after the operation. Two of them are fully ca])able 
of working, two are well but are not engaged in any work, they are 
59 and 68 years of age res]3ectively. Of the patients who are work- 
ing, one has the same weight as before the operation and one has 
increased in weight by 4 kg. One 68-year-old patient has suffered 
periodically from anaemia of a primary type. The blood value has 
risen after medicatioir with iron and liver preparations. 

The first death occurred from metastasis in the liver 4 months 
after discharge from hospital. Three other patients died within 
a year after the operation. In one of these oases the cause of 
death was not possible to ascertain. In the first case a resection 
was performed according to HoLvSt's method with retention of 
"the cardiac ring”. This procedure is less satisfactory from the 
point of view of tissue nourishment and, in my opinion, it does 
not facilitate the operation. In the other cases the oral line of 
resection has been placed above the cardia. 


CoiichisioD. 

It is the opinion of the author that every surgeon who has 
carefully studied the technique of total resection of the ventricle 
need not anticipate a higher rate of mortality than that occurring 
in partial resection. The operation ought to be used for cancer in 
the fornix and within the upper portion of the corpus, as well 
as in certain scirrhoid processes. As to whether all cases of cancer 
ventriculi should be treated by radical resection is doubtful. In 
principle this form of treatment is, of course, rational, but when 
one takes into consideration that every case of cancer within the 
stomach is diagnosed at a late stage, it is far too optimistic to 
expect decidedly better results. The surgeon’s great opportunity 
will only come when the disease can be diagnosed in its pre- 
cancerous stage. 
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Summary. 

Nine cases of total resection without primary mortality are 
discussed. A thorough description of the operative technique, 
is given together with reflections on the vascular supply of the 
anastomosis. 


Ziisammcnfassung. 

Verf. teilt neun Falle von Totalresektion des Magens ohnc pri- 
niilre Mortalitat mit. Die Operationstechnik wird eingehencl 
beschrieben, und es werdcn lleflexionen iiber die Blutzufuhr zur 
Anastomose angestellt. 


Resume. 

L'auteur communique neuf cas de resection totale de I'estomao 
sans mortalite immediate. II decrit de fa^on dctaillee la technique 
et se livre a des considerations sur la vascularisation de I'anasto- 
mose. 
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Malignant Nasopliaryngeal Tumours Manifesting 
Tlieniselves as Parotid Tumours. 
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The past few decades have, through an ever increasing number 
of publications, disclosed an increased interest in the often sur- 
prising and polymorphous sj^mptomatology of the malignant 
nasopharyngeal tumours, which so frequently gives rise to mis- 
taken diagnosis and wrong treatment. As appears from these 
publications and most recently from a Danish monograph (Godt- 
FREDSEN 1944) the mistaken diagnoses can be grouped round 
certain signs and symptoms, partly ophthalmo-neurological, 
partly oto-rhinological, and partly from metastatic glands of the 
neck. 

A rarer and more singular mistaken diagnosis has been met- 
with in the Finsen Institute and Racliumstationen, where .two. 
cases have been observed of malignant nasopharyngeal tumours 
manifesting themselves as parotid tumours. The proper diagnosis 
was difficult to make in these cases. It is the object of the present 
paper to throw a light in this rare form of manifestation of naso- 
pharyngeal tumours, of which no detailed description has been 
given before. 

As a background for this statement it will be appropriate first 
to recapitulate in brief the clinical main points as regards both 
malignant nasopharyngeal tumours and parotid tumours. 
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Symptomatology and Histopatliology of Malignant 
Nasopharjmgeal Tumonrs. 

These subjects having been discussed recently in a monograph 
(Godteredsen 1944), mention will be made here chiefly of the 
facts that are of special interest in relation to the parotid tumoius. 

Malignant nasopharyngeal tumours are rare tumour forms, but 
not rarer than it has been possible to collect within the past de- 
cade 454 cases from our Scandinavian radiological clinics (Godt- 
eredsen). 

The tumours, which arise from the mucous membrane and the 
submucous lymphoid tissue, may occur within all age-classes, 
and are found twice as often among men as among women. 

Histopathologically the great majority are anaplastic tumours of 
low differentiation (squamous epithelial carcinomas and reti- 
culum cell sarcomas). Tumours may arise also from the tubulo- 
alveolar, seromucous glands found in the nasopharyngeal mucous 
membrane. These mixed tumours of the salivary gland t 5 q)e are, 
however, of very rare occurrence. Thus there Avere found only 
5 cases (all cylindromas) among Godteredsen’s 438 histopatho- 
logically verified nasopharyngeal tumours. 

In Ahlbom’s monograph on the salivary gland tumours (1935) 
only one out of 254 cases was localized in the nasopharynx. Bin- 
GERTZ, in his dissertation (1938) on tumours in the nasal cavity 
and the paranasal sinus, has collected 37 cases of salivary gland 
types, among Avhich only one was found in the nasopharynx. 
Of Therkelsen’s 78 salivary gland tumours (1934) none was 
localized in the nasopharynx. 

The clinical picture presented by malignant nasopharyngeal 
tumours of the salivary gland type differs on no essential points 
from the symptomatology of the other tumour types. The patients 
present signs and symptoms brought about by the growth of the 
primary tumour itself, partly exophytically in the nasopharynx, 
and partly through the propagation to the adjacent regions (infra- 
temporal fossa and deep portion of retromandibular fossa) Avhere 
the parotid area may be included. Invasion into the base of the 
skull Avill bring about trigeminal neuralgia, abducens paralysis, 
and other eye signs. 

An important part of the symptomatology is due to regional 
uni- or bilateral metastases to the lymph nodes of the neck, pre- 
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ferably the superior, profound group behind the angulus niandi- 
bulae at the mastoid process inferior to the sternocleidomastoid 
muscle. The lymph may by a special course run primarily into 
the lymph nodes in the parotid gland and here give rise to a tu- 
mour formation manifesting itself as a primary parotid tumour. 

When the exophytic growth of the nasopharyngeal tumour in 
the nasopharynx has reached a certain extent there will occur 
local signs in the forms of nasal stenosis, secretion and epistaxis. 
If the primary tumour arises from the area round the pharyngeal 
orifice of the eustachian tube, it Avill give rise to tubal occlusion 
(tinnitus, clicking sensation), and possibly signs and symptoms 
of otitis. 

As the above briefly mentioned signs and symptoms may occur 
in different combinations and degrees, it will easily be understood 
that the symptomatology may be extremely polymorphous. The 
signs and symptoms develop, like in the cases of primary parotid 
tumours, partly through lymphogenic metastases and partly 
through the expansion of the primary tumour itself to the parotid. 

Histopathologically the primary parotid tumours and the naso- 
pharyngeal tumours present the same tumour t 5 ^es, a fact which 
renders difficult the diagnostication on the basis of biopsy of 
apparently primary parotid tumours. 

Clinical Signs and Histopatliology of Parotid Tumours. 

This subject has been discussed in greater detail in various 
Scandinavian works published within recent years: Two valuable, 
Swedish dissertations dealing with RaMumliemmeV s cases (Ahl- 
BOM 1935, and Ringertz 1938) and Therkelsen’s prized, histo- 
pathological work (1934). It will, therefore, be sufficient here to 
recapitulate certain facts of particular interest in this connec- 
tion. 

The parotid tumours — like the nasopharyngeal tumours — 
are rare tumour forms. They constitute 1.2 % of the malignant 
cases in radiological clinics (Ahlbom). 

The clinical 'picture is characterized by a more or less slowly 
increasing tumour in the parotid area. The tumour capsule is in- 
tact and the growth indolent in the benign forms, whereas the 
malignant tumours (25 to 30 % of the total number) penetrate 
the capsule and invade the subcutis and the surrounding tissue; 
and besides, through their invasion into sensitive and motor 
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nerves, they involve both painful trigeminal neuralgias and facial 
paralysis. Metastases to regional l}'-mph glands (angulus mandi- 
bulae) occur in 20 % of the cases (Ahebom). 

Histopaiholocjically the conditions are as yet far from clear, but 
the tumours are now classed in 3 categories: benign, semimaiig- 
nant, and malignant. The pictures are extremely variegated with 
mixed forms of epithelial and mesenchymal elements, where meta- 
plasia is often prevalent (Therkelsen). Distinction is made bet- 
ween fibromyxoepithelioma and basalioma according to the pre- 
dominant type of tissue. In case there are pronounced cystic 
cavity formations wm speak of cylindromas. 

Parotid tumours are to-day generally referred to a surgical 
department, wliere excision may be found opportune. The value 
of a preceding biopsy is limited, because the histopathology varies 
to such a great extent. That the question of primary or secondary 
tumour should be considered in cases of parotid tumours will 
appear from the following case histories. 


Case Histories. 

Case 1. Case 21342, Eadiumstationen. Woman aged 30. 

2 years before reference there appeared at the right angulus mandi- 
bulae a steadily increasing, indolent node covering the lower portion 
of the right parotid area. A tumour intimately adherent to the vessels 
was excised with some difficulty in a surgical department. Postopera- 
tively there occurred a slight facial paralysis. 

Microscopy of tumour (Fig. 1); Malignant endothelioma of the tjpe of 
mixed tumour in salivary gland (P. Bang). 

The tumour recurred 6 months after tlie operation, and it was now 
associated with swelling of the posterior portion of the gingiva of the 
right lower jaw with painful trigeminal neuralgias. The gingival tumour 
burst spontaneously shortly before the reference, and pus was evacuated. 

On reference to Radiumstationen: Paralysis of rt. abducens (of 4 months 
duration), of masticator, and of facial nerve. A split, nodular, fixed 
tumour the size of a small apple found in the rt. parotid area and the 
retro-auricular region. No glandular tumour further down the neck. 
In the nasopharynx, a lobate, pink, submucous tumour was found aris- 
ing from the posterior wall and the rt. lateral wall superiorly. 

Skiagram of the base of the skull showed a large, osseous destruc- 
tion on the right side comprising foramen lacerum, rotundum, an 
ovale (B. Woenixg). . • n\ 

Microscopy of the nasopharyngeal tumor showed a picture (Fig. 2) 
corresponding exactly to that of the parotid tumour; and a diagnosis 
was made of cylindroma-like, atypical, salivary gland tumour arising 
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Fig. 2. Biop.sy from the primary tumour m the nasopharynx (case 1) of the 
same histopathological nature as Fig. 1. where the malignant mixed tumour of the 
salivary gland type presents chiefly the character of an endothelioma (atypical 

cylindroma). 

Godtfredsen: 'Malignant Nasopharyngeal Tumours. 
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from tlie nasopharynx with regional metastases to lymph glands in the 
rt. parotid. 

A powerful X-ray treatment (7265 r. for 67 days) made the primary 
tumour and the pains subside, but complete freedom from symptoms 
was not obtained. Two years later the condition deteriorated with 
massive, intracranial tumour progression (rt. ophthalmoplegia, impair- 
ment of vision, exophthalmos, choked disc), and the patient died 
2 years and 3 months after her reference. 

f 

Eficrisis: A woman aged 36 with a malignant, atypical cy- 
lindroma-like tumour (salivary gland type) in the nasopharynx, 
which had started with signs and symptoms from regional gland 
metastasis in the parotid gland. The tumour was diagnosed as a 
primary salivary gland tumour and was accordingly removed 
unradically, soon to recur. There was ingrowth into the base of 
the skull with lesion of the fifth and sixth cranial nerves. X-ray 
treatment brought about temporary improvement; but after some 
time there occurred progression and massive intracranial tumour 
invasion with death 4 years and 8 months after the diagnosis 
had been made.' 

Case 2. Case 23520, Eadiumstationen. Woman aged 48. 

3 or 4 months before reference the patient had developed a steadily 
increasing tumour of the right parotid gland. Excision was made in a 
surgical department of a greyish, soft tumour the size of a walnut- 
which extended deep into the retromandibular fossa. 

Microscofy showed the tumour to be a reticulum-cell sarcoma (E. 
Bang), and the patient was referred for postoperative irradiation treat- 
ment. 

On reference to the Kadiological Clinic hardly 3 weeks after the 
operation recurrence was already ascertained. There was found in the 
ight parotid area a diffuse, firm, elastic indolent tumour the size of 
half an orange, which was adherent both to the cicatrix and profoundly. 
No glandular tumour elsewhere. As no nasopharyngeal tumour could 
be demonstrated, neither rhinoscopically nor roentgenologically, the 
right parotid area was submitted to local X-ray treatment, and the 
tumour disappeared quickly. 

One year later there occurred in the left parotid gland a tumour, 
irhich likewise disappeared promptly after X-rays. 

After the elapse of another year a node was observed in the left su- 
praclavicular region. This node also disappeared after X-ray treatment. 
Rhinoscopy of the nasopharynx gave a negative result, but an X-ray 
examination revealed a swelling of the soft tissue of the roof. 

15 months later the patient developed rt. trigeminal neuralgia, mas- 
ticator, paralysis, and total oculomotor paralysis, as well as nasal ste- 
nosis and hypacusis. A flat, suhmucoiis tumour was notv found in the 

14 464287 . Ada cMr. Scandinav. Vol. XCV. 
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roof (he jiosfcn'or irdll of (he ii«so;i/i(iri/ii.r. Ko swolliiig of the glands 
of the neck, lliojisy unfortunately omitted. Sl:i<ujr(n» of hasi.s ernnii 
showed no osseous destruction. 

A powerful X-rny treatment. (7,300 r, for 30 days) of the nnso2)hnrvj)- 
geal tumour made the ])ntient almost symidom-frce; hut -1 months 
later she died on account of massive intracranial tumour invasion. 
There were distant metastases to the kidneys (autopsy). 

I'Jj'icrisis: A dS-ycar-old woman (^resented u reticulum-cell 
sarcoma in the nasoplmrynx, which ran a strikingly long, locally 
■'dumh" conr.se. Started with a glandtilar tumour in the right 
parotid gland, which was excised, being regarded as a ))rimary 
tumour. A prompt rceurrcnce disappeared after X-rny.s. In the 
cour.se of the next *l ycar.s glumluhir tumour.s iji 1) left parotid 
gland, 2) supraclavicular region, and 3) axilla were submitted to 
X-ray treatment. Local nasopharyngeal signs and symptoms as 
well ns ingrowth into the base of the skull were not. observed till 4 
year.s and 4 montbs after the onset of the symptoms. The primary 
tumour was found and treated by irradiation, but the, treatment 
was followed by only a short period of incomplete freedom from 
sym])toms. Death occurred on account of massive, intracranial 
tumour invasion with distant metastases 4 ycar.s and 0 mouths 
after the onset of the symptoms. 


Discussion. 

Tlie above 2 casc.s of malignant nasopharyngeal tumour are 
both characteristic of the ])articularly polymorhous and mis- 
leading pathological picture that these tumour forms present. 
In both thc.se cases the locally '‘dumb" nasopharyngeal tumour 
manifested itself in the fir.st instance by gland metastases to the 
parotid area, which were regarded as a primary parotid tumour 
and excised. In the former case the mistaken diagnosis was the 
more natural to make, because microscopy .showed a mixed tumour 
of the salivary gland type. These fairly rare tumours are known to 
occur by preference in the j'jarotid gland, but they may also be 
found elsewhere, among others in the nasoi^barynx, although they 
are extremely rare in this place. 

As regards the latter case the microscopy of the excised parotid 
tumour (reticulum-cell sarcoma) should jierhaps arouse suspicions 
of a secondary parotid tumour, since such reticulum-cell sarcomas 
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have never been observed in the parotid gland (Ahlbom, Ther- 
kelsen). The question ought to be ventilated whether this case 
might be regarded as a systematized expansion of a reticulum-cell 
sarcoma; but the intracranial invasion and the whole clinical 
course argue definitely in favour of a primary nasopharyngeal 
tumour. 

In case 1 the diagnosis of nasopharyngeal tumour was made 
about 2 years after the first occurrence of symptoms, whereas 4 
years elapsed in case 2. These intervals between the first symptoms 
and the final diagnosis are longer than usually where nasopharyn- 
geal tumours are concerned; but this may be explained by the fact 
that the local symptoms rvere so inconsiderable. This was partic- 
ularly striking in case 2 where, in spite of close searching, the 
primary tumour was not demonstrated till late in the course, 
because the tumour belonged to the comparatively rare, submu- 
cous, creeping type, which is apt to invade the base of the skull. 
Reticulum-cell sarcomas in the nasopharynx are more than any 
other tumours characterized by pronounced metastases in spite 
of diminutive, "dumb” primary tumour, even for several years 
(Godtfredsen). Case 2 presented thereby the same character- 
istic, simultaneous trigeminal and eye nerve lesions as case 1. 
These ophthalmo-neurological signs differ considerably from the 
worst ever seen in connection with parotid tumours of the malig- 
nant type. They may, therefore, contribute to bearing out the 
suspicion of a secondary parotid tumour. 

The metastases to the deep cervical glands, which are other- 
wise so characteristic of malignant nasopharyngeal tumours, 
were not present in these cases. But case 2 presented a disseminated 
gland metastasis (supraclavicular, axillary). 

It is doubtful whether the umradical excision of tumour meta- 
stases in the parotid gland had any influence on the course of the 
disease. But the prompt and massive recurrence in the operation 
area gives an indisputable impression of the biological activity 
of the tumour tissue (possibly accelerated by the operation). 

The two cases reported in this paper both ran a lethal course, 
and only a temporary improvement was obtained by irradiation. 
Even though various series of X-ray treatment all had a prompt 
effect on the different metastases in case 2, the response of the 
primary tumour to X-rays was of short duration only. 
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Summary. 

After a brief review of the s}Tnptomatology and the histopathol- 
ogy of both malignant nasopharyngeal tumours and of parotid 
tumours two case histories are reported which illustrate, an ex- 
tremely rare and not previously mentioned course run by malig- 
nant nasopharyngeal tumours. The first signs and symptoms of 
these tumours were those of primary parotid tumours, and ac- 
cordingly they were in the first instance excised as such; but 
afterwards they proved to be gland metastases from nasopharyn- 
geal tumoiu’S. 

The importance, in cases of parotid tumours, of considering the 
possibility of a secondary tumour, in particular gland metastases 
from a primary nasopharyngeal tumour, is illustrated in this 
paper. The differential diagnosis ought to be made partly rhino- 
logically and partly — if possible — roentgenologically. It will 
then be possible to make the diagnosis far earlier and to institute 
adequate treatment (X-ray treatment) with a chance of improving 
the patient’s condition temporarily or permanently. In the present 
cases only temporary improvement was obtained. It should, 
however, be emphasized that, in the cases of malignant naso- 
pharyngeal tumour, permanent freedom from symptoms can be 
obtained by irradiation, but that the conditions are naturally less 
favourable, when the base of the skull is invaded to any great 
extent. 


Zusammenfassuiig. 

Nach einer kurzen tlbersicht der Symptomatologie und Histo- 
pathologic sowohl der malignen Nasenrachentumoren als auch der 
Parotistumoren werden zwei Kxankengeschichten wiedergegeben, 
die einen ausserordentlich seltenen und friiher nicht erwahnten 
Verlauf maligner Nasenrachentumoren veranschauliohen. Hie 
ersten Anzeichen und Symptome dieser Tumoren waren die- 
jenigen primarer Parotistumoren, und folglich warden sie erster- 
hand als solche exzidiert. Spater erwiesen sie sich jedoch als Drii- 
sehmetastasen von Nasenrachentumoren. 

Diese Arbeit zeigt, wie wichtig es ist, bei Parotistumoren an die 
Mogiichkeit eines sekundaren Tumors, und ganz besonders an 
Hriisenmetastasen von einem primaren Nasenrachentumour aus, 
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zu denken. Die Differentialdiagnose ist sowohl auf rliinologischem 
als auck — wenn moglick — auf rontgenologiscliem Wege zu stel- 
len. Es wird dann moglicli sein, die Diagnose viel fruher zu stelleu 
und mit Aussiclit auf zeitweilige oder dauxnde Besserung dcs 
Zustandes des Kranken eine sacbgemasse Beliandlung (Rontgen- 
stralilentberapie) einzulciten. Bei den- bier vorliegenden Eallen 
wurde nur voriibergebende Besserung . erzielt. Es ist jedocb zu 
betonen, dass bei malignen Nasenracbentumoren durcb Bestrab- 
lung daurnde Symptomfreilieit erzielt werden kann, dass die Be- 
dingungen hierfiir jedocb naturgemass ungiinstiger sind, wenn 
die Scbadelbasis in einigermassen grossem Ausmasse angegriffen 
ist. 


R^sum6. 

Apres avoir brievement passe en revue la symptomatologie et 
rbistologie tant des tumeurs malignes du nasopharynx que des 
neoplasmes de la parotide, Tauteur apporte les observations de 
deux cas illustrant devolution extremement rare, et non signalee 
jusqubci, de tumeurs malignes du nasopharynx, Leurs premiers 
signes et symptomes furent ceux de tumeurs primitives de la 
parotide, et en consequence elles furent d'abord excis6es comine 
telles; mais ensuite il fut prouve qu’’ elles etaient des metastases 
ganglionnaires de neoplasmes du nasopharynx. 

Lbmportance, en cas de tumeurs de la parotide, de songer a 
la possibilite d’une localisation tumorale secondaire, et en parti- 
culier a des metastases ganglionnaires ayant leur point de depart 
dans une neoplasie primitive du nasopharynx, est mise en lumiere 
dans ce travail. 

Le diagnostic differentiel devrait se baser en partie sur la rbino- 
logie et en partie — si faire se peut — sur les Rayons Roentgen. 
II sera possible, alors, de poser le diagnostic beaucoup plus tot 
et dbnstituer un traitement adequat (par les Rayons X) avec des 
chances d'ameliorer detat du malade temporairement ou defini- 
tivement. Dans les cas presentes seule une amelioration tempo- 
raire fut obtenue. II faut cependant souligner que dans les tumeurs 
malignes du nasopharynx les irradiations sont capables de sup- 
primer de fa 9 on permanente les symptomes du mal, mais que, 
naturellement, les conditions sont moins favorables quand la 
base du crane est envahie sur quelque etendue. 
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From the Surgical Department of liarolinska Sjukbuset, Stockholm. 
(Head: Professor JOHN HellSTROM.) 


Treatment of Cancer of tlie Colon. 

By 

K. A. HULTBORN. 


The operative treatment of cancer of the colon has carried a 
high mortality and, in order to reduce that part of the mortality 
which is due to peritonitis, many surgeons have adopted the 
Bloch-Mikulicz procedure, or some modification thereof. Other 
surgeons — in Sweden, Rissleb, Key, Soderlunp and others — 
however, have regularly resorted to resection with direct anastomo- 
sis. In view of the great advances in recent years, such as the 
introduction of chemotherapeutics, improved methods of anes- 
thesia and more effective shock prophylaxis and therapy, we 
might expect a considerable improvement in the results. It seems 
also probable that this improvement should have been particu- 
larly noticeable in resection with direct anastomosis. A short ac- 
count of the literature on the subject published in the nineteen- 
forties and of the uniformly treated material at ICarolinska Sjuk- 
huset may therefore be of some interest. 

Among those who recommend the Bloch-Mikulicz procedure, 
we may mention first and foremost Lahey and his school. In 
194:3 Cattell reported a material of 133 resections for cancer 
of the colon during the years 1938 — 1941. He considers that the 
modified Mikulicz procedure in two stages is the operation of 
choice for both right-sided and left-sided cancer of the colon. 
In the 133 cases the mortality was 11.3 per cent. 

Jones, Bondi and Brubaker (Cleveland) in 1943 published 
77 cases of cancer of the colon, operated according to a modified 
Mikulicz procedure, during the years 1938 — 42. The operation 
performed corresponds principally with Rankin’s method (ob- 
struction operation), which they recommend in left-sided cancer 
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of tlie colon, but not in riglit-sicled cases, because tlie contents 
of tbe intestine irritate the skin, and on account of loss of elec- 
trol}des and fluid from the ileum. They state: “In addition the 
mortality of one stage ileocolectomy should not be greater than 

that of the Miloilicz operation.” "Most lesions low in the 

sigmoid do not lend themselves well to this type of operation. 
Tension of the distal loop of bowel renders the procedure haz- 
ardous, and the amount of mesentery resected is frequently in- 
adequate.” "There were 5 hospital deaths, a mortality 

of 6.5 per cent.” "In this series the average hospitaliza- 
tion was 28 days.” "The average hospitalization for the 

closure of the colostomy was 8 days.” “Sufficient time 

must elapse between resection and closure to allow the induration 
of the tissues about the colostomy to subside entirely. Ten weeks 
is the optimum interval.” 

Patterson and Webb, at the Roosevelt Hospital in New York, 
in 1940, reported 70 cases of cancer of the colon, operated ac- 
cording to the Mikulicz procedure. “Seven of the cases were 
deleted from the statistical survey, with what we consider ade- 
quate justification, as being in no sense a true ‘test’ of the opera- 
tion.” Even after the elimination of these 7 deaths, their mortality 
for the remainder was no less than 19 per cent. They nevertheless 
state: "The Mikulicz procedure is still the safest method of re- 
moving a portion of the large bowel. In spite of all the disad- 
vantages of the Milculicz plan, with its multiple operations and 
long morbidity, we believe that it is the procedure of choice in 
the average resectable colonic cancer.” Arnold, San Erancisco, 
has described a method for resection of the carcinomatous recto- 
sigmoid by a combined abdominal-sacral technique, the Mikulicz 
procedure being used to re-establish the continuity of the bowel 
through the sacral incision. 

Resection with direct anastomosis was recommended, amongst 
others, by Wangensteen, who in 1943 reported 46 cases of can- 
cer coli from a two-years’ period 1941 — 1943, with a mortality 
of 2.1 per cent. He states: “The experience of this clinic suggests 
that primary resection, employing the closed anastomosis, can be 
made with relative safety for carcinoma anywhere in the colon 
as well as for recto-sigmoidal carcinoma.” 

Babcock and Bacon (Philadelphia) write in 1945: "At present, 
because of these various objections, we employ the more radical 
and much more satisfactory single stage resection with aseptic 
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end to end anastomosis for all carcinomas of tKe large bowel 
above the midrectum and have discarded the Mikulicz-Paul 
operation except to terminate quickly an operation with gross 
contamination.” 

Ch. Mayo and Lovelace in 1941 published the Mayo clinic’s 
material of malignant tumours in the cecum and ascending colon 
from 1907—1938, consisting of 885 cases. "Resection with a view 
to cure was performed in 67 per cent, of the cases in this series,” 

"Mortality in cases in which resection was performed 

with a view to cure, that is excluding exploration and palliative 
operations, was as follows; for one stage resection, 22.2 per cent; 
for two stage resection, 28.9 per cent, and for more than two 
stage resection, 34.5 per cent. This would seem to indicate that, 
when a one stage resection is found possible and surgically ad- 
visable, it has the advantage, in respect to average mortality, 
over other methods.” Ch. Mayo and C. Schlicke in 1942 re- 
ported all the cases at the Mayo clinic in which resection of the 
right portion of the colon with end to end anastomosis of the 
ileum and colon was carried out for malignant disease. “Ninety- 
six such operations were performed by eight surgeons prior to 
Jan. 1, 1942. There were eighteen hospital deaths, a gross mor- 
tality rate of 18,8 per cent. In forty-two cases complementary 
enterostomy Avas performed, the mortality rate in this group Avas 
28. G per cent. In the fifty-four cases in which enterostomy was 
not performed, the mortality rate Avas 11.1 per cent. We noAv re- 
gard enterostomy not only as unnecessary, but also as an added 
hazard in conjunction AAuth resection and anastomosis in one stage. 
If the surgeon has any misgivings, operation in tAvo stages is 
preferable to the performance of enterostomy.” 

Campbell (Minneapolis) Avrites in 1940: "Although the series 
is small, I Avish to report my limited experience Avith tAvelve 
carcinomas of the colon treated by one stage resection and end 
to end anastomosis without preliminary or simultaneous colos- 
tomy or cecostomy. Nine of the eleven cases Avere in the sigmoid 
and descending colon, one was in the splenic flexure, one in the 
transverse and one in the ascending colon. There was one opera- 
tive death. This man developed pneumonia late in his convales- 
cence.” He further states: "For the present I shall persist in my 
belief that under ideal conditions the single stage resection Avith 
aseptic anastomosis is a reasonable and relatively safe procedure.” 

Stone and Me Lanahan (Baltimore) write in 1942: "The 
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group of 191 cases on whicli the accompanying statistics are 
based represents operations that we have performed over a 
twenty year period in six Baltimore hospitals. All the lesions 
were proximal to the rectum and, if operable, could be removed 
by the abdominal route.” The operability rate was 77.0 per cent. 
"Among the one hundred and forty-seven resections of all sorts, 
there were nineteen deaths, or a mortality rate of 12.9 per cent.” 

“The ideal type of operation in view of the foregoing 

statements, may be formulated as immediate resection, imme- 
diate anastomosis and utilization of the aspects of the aseptic 
technique.” 

At the German Surgical Congress in 1940 the surgical treat- 
ment of cancer coli was discussed. Schimieden stated in his in- 
troductory address: "Ich halte es personlich mit Eeichel, der 
am Schluss seiner grossen Arbeit bekennt: ‘Dass trotz Empfeli- 
lung der einzeitigen Methoden die grossere Sicherheit fiir das 

Leben bei den mehrzeitigen Methoden gegeben ist.’ 

Erfahrung, Temperament und AVagemut des Chirurgen werden 
nie aufhoren, eine grosse, wenn nicht gar die entscheidende Be- 
deutung bei der AVahl des Operationsverfalirens zu behalten.” In 
the course of the discussion Einsterer quoted his material from 
1910 — 1940, consisting of 328 cases, 267 of which had been sub- 
jected to resection = 81.4 %. In all the resections he had a 
mortality of 20.6 %. The mortality in the different age groups 
was as follows: under 60 years of age 117 resections with a mor- 
tality of 18.8 %, between 60 and 69 years of age 89 resections 
with a mortality of 24.7 %, between the ages of 70 and 79 years 
65 resections with a mortality of 27.2 %, and between the ages 
of 80 and 86 years two deaths in six resections. Resection according 
to the Mikulicz procedure had been performed only in 29 cases, 
with a mortality of 24.1 %. Anschutz stated: "Ich glaube, dass 
der Aufruf, den er (Schmieden) an Sie gerichtet hat, und der 
dahin ging, dass Sie lieber einmal zuviel vorlagern als zuviel re- 
sezieren, wenn Sie der Technik nicht absolut sicher sind, noch 
einmal unterstrichen werden muss.” Yon Haberer, who had 
employed both the Mikulicz procedure and resection with direct 
anastomosis in one stage, recommended the latter. He considers 
that resection with direct anastomosis, combined with cecostomy, 
can be employed even in a non-empty intestine, nay, actually 
in acute ileus in cases where the general condition is satisfactory. 
He had 172 cases of resection with direct anastomosis in one stage 
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witliout cecostomy, witli a mortality of 25 per coot., and 123 
cases witli simultaneous cecostomy, with a mortality of 19 per 
cent. 

finally as regards Sweden, S. Johnsson (1943) has published 
the material from tbe Surgical Cliric at Lund, for the ten-years’ 
period 1929—1938. It consists of 164 cases, 78 of which were rad- 
ically operated, with a mortality of 23 per cent. 34 were opera- 
ted according to the Bloch-lililailicz procedure and 44 were sub- 
jected to resection with direct anastomosis. The mortality was 
approximately the same in both groups. 

In addition, T. Ekblom has surveyed the colonic cancer ma- 
terial of Sodersjukhuset, Stockholm. The cases date from Apr. 1, 
1940 — Jan. 1946, viz. 99 cases, 56 of which were subjected to 
resection. Of the latter, 17 were treated by ileocecal resection, with 
4 fatalities, 10 by resection according to Bloch-Mikulicz, with 1 
fatality, and 29 by direct resection, with 3 fatalities. For all the 
56 resections, the death rate thus is 14.3 per cent. In order to 
restrict the consequences of leakage after direct anastomosis, for 
tumours of the descending colon, sigmoid flexure and pelvic colon 
in 26 cases a technique was used, by which it was intended to 
separate the site of resection in the intestine from the rest of the 
peritoneal cavity by covering it with peritoneum kept in place 
by sutures, and to drain the demarcated peritoneal cavity thus 
produced. 

No further literature on the subject seems to have been pub- 
lished from the Scandinavian countries in the nineteen-forties. 
According to oral information, however, the Bloch-Milculicz pro- 
cedure is still largely employed in Denmark. 


Cases from Karolliiska Sjiildmset. 

The material consists of all the cases of colonic cancer treated 
at the Surgical and Garrison Departments of Karolinska Sjuk- 
huset during the six-years’ period February 1940— February 1946 
and is composed of 142 patients (74 men and 68 women); five of 
these patients had multiple cancers in the colon and rectum. 

The average age for the whole material is 68 years, and for the 
radically operated 67.6 years. 

Duration of symptoms: the patients in many cases came to the 
hospital after suffering from symptoms for a considerable length 
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of time. The average time from the onset of the symptoms to the 
■patient’s admission to the hospital is 7.3 months. 

28 cases, i. e. one-fifth, were admitted because of acute ileus, 
which necessitated a relieving operation (as a rule, cecostomy). 
In 14 of them the disease had advanced so far that they could 
not he subjected to radical operation; the others were subjected 
to resection at a later stage; this procedure resulted in only one 
death, the other thirteen were discharged as cured. 

7 patients were admitted because of 'peritonitis, four of the 
cases being of the diffuse, and three of the localized type, all se- 
ven of them originating from a perforation due to the tumour. 
Two of the cases of the diffuse type, who had been merely drained 
at the first operation, were subjected to resection at a later stage, 
and were afterwards discharged as cured. 

The site of the tumours in the colon is shown by Table 1. 

A palpable resistance at the site of the tumour was found in 50 
cases, i. e. in more than one-third (see Table 1). 


Table 1. 

Incidence of exlirpahle and palpable tumours in the different parts of 

the colon. 


Site 

Total tumours 

Palpable tumours 

Number 

Extirpable 

Number 

Extirpable 

Cecum 

20 

13 

15 

9 

Colon ascend 

13 

9 

8 

5 

Flex, liepat 

8 

6 

1 

1 

Colon transv 

24 

14 

12 

5 

Flex, lien 

8 

6 

1 

1 

Colon desc 

13 

8 

2 

1 

Colon sigmoid 

60 

40 

11 

7 


Operative Procedure and Primary Results. 

Resection was performed on 93 patients, i. e. in 65 per cent, 
of the cases. In 63 cases the tumour was left-sided and in 30 right- 
sided. The border-line between a right-sided and a left-sided 
tumour was put at the transition between the right and central 
third part of the transverse colon. 

I. Operations performed on left-sided tumours. 

A) Atypical operations: in two cases only colotomy and ex- 
cision of the tumour were performed; in one case, because of 
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multiple cancers, the transverse colon was brought out, followed 
by extirpation of the lienal flexure, the descending colon and the 
sigmoid flexure, as a first stage, and the rectum was extirpated 
at the second stage. In another case the sigmoid flexure with a 
tumour situated there was resected, the descending colon was 
brought out to form an artificial anus, the upper rectal opening 
was closed and the rectum was retained. Finally, in one case with 
three cancerous tumours, resection was performed with direct 
joining of the ends of the transverse colon, the upper part of the 
sigmoid flexure was divided and its proximal end was brought 
out as artificial anus. At a second stage the sigmoid colon and 
rectum were extirpated. 

B) Resection with direct joining of the bowel ends was performed 
in the other 58 cases. 16 of them were subjected to cecostomy at 
a first stage, 11 because of acute, and 5 because of chronic ileus. 
In the other 42 cases the operation was made in one stage. In 12 
of them a cecostomy was- done at the same time, and in 30 re- 
section was made without a cecal fistula. The anastomosis was 
made in 45 cases end to end and in 13 cases side to side. Merely 
in one case, where resection had been made without cecostomy, 
did a complication arise, which can be attributed to this type of 
operation. 

The case was that of a man aged 62 with a tumor in the lower part 
of the sigmoid colon. On the sixth day after resection he was given an 
enema on account of meteorism. It entailed severe abdominal pain 
and symptoms of peritonitis. On laparotomy no signs of leakage, but 
a small abscess at the place of the anastomosis had broken and discharg- 
ed its contents into the abdomen. Drainage and cecostomy. The case 
issued in recovery. 

In no case did the cecostomy conduce to a fatal issue. In those 
cases where cecostomy was done simultaneously with resection, 
the hospital stay on an average was merely four and a half days 
longer than where resection had been performed without cecos- 
tomy. As regards the hospitalization after the various operations, 
see Table 2. 

In the 14 cases admitted with acute ileus which necessitated 
cecostomy, and in which resection was afterwards performed, the 
time between the establishment of a cecal fistula and the resec- 
tion averaged 38 days. 

With one exception, the cecal fistula had healed when the pa- 
tient was discharged. 16 healed spontaneously, 9 were closed 
operatively. 
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Table 2. 


Hospitalization after different operations {exclusive of deaths). 


Operation 

Num- 

ber 

• 

Time from day of first operation to 
day of discharge 

I. Left-sided tumours 

Resection with direct anasto- 
mosis 

in one stage 

without cecostomy 

28 

min. 14 days, max. 86 days, average 

with cecostomy 

11 

26.5 days. 

min. 19 days, max. 56 days, average 

in two stages^ 

14 

31 days. 

min. 29 days, max. 162 days, aver- 

II. Right-sided tumours 


age 65 days. 

. 

Ileocecal resection in one 
stage 

18 

min. 14 days, max. 61 days, average 



28.5 days. 


^ stage 1 = cecostomy 

>> 2 = resection with direct anastomosis. 


Out of the 63 patients subjected to resection because of left- 
sided tumours, five died. Mortality 7.9 %. If one reckons only 
with, the 58 cases where resection was made with direct anasto- 
mosis, the mortality is 8.6 %. 

The five deaths; 

1. Man aged 63 with cancer in the lower part of the sigmoid colon. 
Resection of the sigmoid colon with direct end to end anastomosis plus 
cecostomy. Signs of post-operative peritonitis. Death 16 days after 
the operation. The postmortem showed complete leakage, with demar- 
cated purulent peritonitis. 

2. Man aged 75. Cancer to the left in the transverse colon. The 
tumour extended to the adjacent parts. Besides colon resection with 
direct side to side anastomosis, it was necessary to make a resection 
of the small intestine and a wedge-shaped resection of the stomach. 
Death 8 days after the operation, of peritonitis. The postmortem showed 
leakage in the colonic anastomosis, with diffuse peritonitis. 

3. Woman aged 50. Cancer in the sigmoid colon, which was resected. 
End to end anastomosis. Post-operative ileus. 5 days after the resec- 
tion second laparotomy. A bridle was encircling the small intestine 
close to the cecum; it had probably formed after a previous append- 
ectomy. Removal of the bridle plus cecal fistula. Death 8 days^ after 
the resection. The postmortem showed that the colon anastomosis was 
quite intact, and that the cause of death was peritonitis. 

4:. Woman aged 63. In the lineal flexure a cancer extending to the 
adjacent parts so that, in addition to colon resection with end to end 
anastomosis, also a wedge-shaped resection of the stomach and splen- 
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ectomy had to be performed. As the tumour was adherent to the panc- 
reas and renal hilus, profuse bleeding ensued during the detachment, 
especially from one of the larger renal veins. It was necessary to re- 
sort to tamponage. The patient fell into shock and never recovered; 
no signs of peritonitis. Death 8 days after the operation. Postmortem 
refused. 

5. Man aged 71. Cancer in. the middle of the transverse colon. Re- 
section with end to end anastomosis was performed under general 
anesthesia. Severely affected after the operation, and death 7 days 
later. The postmortem showed pneumonia of the aspiration type. 

II. Operations performed on right-sided tumours: 

a) In one case with the tumour situated in the hepatic flexure 
the patient was admitted because of peritonitis. Laparotomy plus 
drainage. At a later stage resection of the hepatic flexure was 
made in accordance with the Bloch-Mikulicz procedure. The pa- 
tient was discharged as cured. 

b) In the other 29 cases the operation took the form of ileo- 
cecal resection plus ileotransversostomy. The anastomosis in 26 cases 
was made side to side and in 3 cases end to side. In 25 cases this 
operation was performed in one stage. Out of the four who had 
been operated in several stages, two had been admitted because 
of acute ileus. In the latter cases a cecostoiny was first carried 
out and, at a second stage, ileocecal resection plus ileotransvers- 
ostomy were performed. Both these cases were afterwards dis- 
charged as cured. In one case, on account of a perforation peri- 
tonitis from a cecal cancer, ileotransversostomy plus drainage 
was made in one stage and ileocecal resection at a second stage. 
The patient was discharged as cured. Binally, in a fom’th case, 
owing to a very poor general condition, the last iliac loop was 
divided, the distal ileum end was closed and ileotransversostomy 
was done, as a first stage. Ileocecal resection -was carried out at 
a later stage. In this case likewise the patient wms discharged as 
cured. 

Out of the 30 patients subjected to resection because of a right- 
sided tumour, seven died, i. e. a mortality of 23.3' %. 

The seven deaths: 

1. Woman aged 75. Cancer ceci. Ileocecal resection plus ileotrans- 
versostomy plus excision of a goose-egg-sized liver cyst plus intra- 
peritoneal drainage. In the post-operative course meteorism, after a 
week increasing; death 13 days after the operation, of peritonitis. The 
postmortem showed leakage of the ileotransversostomy and a diffnse, 
purulent peritonitis. 
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2. Woman aged 70. Cancer in the ascending colon. Ileocecal resec- 
tion plus ileotransversostomy. 16 days after the operation signs of an 
intraperitoneal abscess, which was incised. Death 37 days after the 
operation, of peritonitis. The postmortem showed a tangerine-sized 
suture gap in the ileotransversostomy, plus peritonitis. 

3. Man aged 60. Cancer ceci. Ileocecal resection plus ileotransvers- 
ostomy. After a week meteorism. 9 days after the operation, pneu- 
monia with high fever. 17 days after the operation a retroperitoneal 
abscess in the right flank was incised. 3 days later discharge of fecal 
matter from the incision wound; progressive change for the worse. 
Death 70 days after the operation. Postmortem refused. Cause of death; 
retroperitoneal abscess, possibly due to leakage. 

4. Man aged 64. Cancer in the hepatic flexure. Ileocecal resection 
plus ileotransversostomy. Two days after the operation increasing 
meteorism sets in. 7 days after the operation, pulmonary embolism. 
Death 9 daj’^s after the operation. The postmortem showed an embolus 
in a main branch of the pulmonary artery. The small intestine con- 
siderablj^ distended, the anastomosis eonstricted; ileus picture. 

5. Man aged 54. Cancer in the hepatic flexure. Ileocecal resection 
plus ileotransversostomy. Death 33 days after the operation, of peri- 
tonitis. The postmortem showed an intraperitoneal abscess; the anasto- 
mosis intact. 

6. Woman aged 64. Cancer ceci. Ileocecal resection plus ileotrans- 
versostom 5 ^ No liver metastases were noticed. 4 days after the opera- 
tion icterus, which rapidly increased. Death 10 days after the opera- 
tion. Postmortem refused. Presumed cause of death: liver metastases. 

7. Man aged 72. Cancer ceci. Ileocecal resection plus ileotrans- 
versostomy. Death 6 days after the operation, of pneumonia. 

As to the operation and the mortality figures, see also Table 3. 

The more advanced the cases operated, the higher, of course, 
the mortality. We were very active and operated several cases 
where the tumour had spread to adjacent parts. As even such 
cases may issue in recovery, these extensive operations seem to be 
justified. 

Cases which ivere complicated, or required major operations: 

1. The tumour had spread to the adjacent parts, for which reason) 
in addition to resection of the colon, a wedge-shaped resection of the 
stomach and splenectomy were also performed. Death 8 days after the 
operation. 

2. The tumour invaded the vicinity, for which reason resection ot 
the colon and small intestine was performed as well as a wedge-shaped 
resection of the stomach. Death 8 days after the operation. 

3. As the tumour had spread to adjacent parts, a resection of the 
colon and small intestine, resection of the bladder and extirpation 
of the adnexa and uterus were performed. The cancer invaded the 
mucosa of the bladder and was at first diagnosed as a vesical tumour. 
The patient is living free from symptoms after 4 years. 
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TftUle :i. 

Operative proccihtre. 

.. , n ,1 Murtnlitv 

Aumlx'r Di'ivtlis 

Ml 

RniUait opcrdliona. 

I. -sidl'd tuinoxrs 

IU'«i'etion with din'd ntitistontosis in oiu' stngo ^ 

witUnnt ci'pnstnmy 

with '■ ; ^ 

Uosection witli direct ixniistoinosis after previous 

ceeostomy 

Kesodion of colon simnoidenin i'uns iline. 

.sin -- clo.sinp of n]x]ier rectal end 1 

Kescction of colon dese. et si^tm. tiinis iliac. 

sin. -r rectum extirp'.xtiou 1 *• 

Resection of colon trnnsv. division of colon 
siem. with anus iliac, sin. redxxin extirpa- 
tion J 

Colotomy excision of tunxonr _ "d 0 

Total left-sided tumour.s tid .d 7.'.' 

II. Riitht-sidcd tumour.s 

Iloocc'cal resection -1- ileotransver.sostomy 

in one ataj'c -o 7 

in two stattc.s -1 " 

Rloch-mulicr. 1 <» 

Total right-sided txunonrs HO 7 2d..'! 

Total radical operations '.til 12 I2.t' 

Polliafirc oprr(i(iou.<i 

Anastomosis operations 12 •! 

Ccco.stomic.s’ 11 S 

Anns iliacus .sin -t (I 

Small howel fistula 2 1 

Total palliative o]>erations 'ilt lil 

RxpJorntor;/ tnjyirolofiu'rs In 

A’'o( opcralcd (i 

Total TTd 

One patient suhiected to radical operation on two occasions for tximonrs situated 
at different places in the colon. 


d. The tumour luid sprotul to the (luotlomtjii. 'Wctlge-.shapefl e.x:- 
cisiou of the duodenal wall plus ileocecal resection. DischavKod ns cured. 

5 and G. Two cnse.s where the tumour had invaded the loft adnexa, 
which had to be removed; discharged ns cured. 

7. As the tumour was situated clo.so to the sjdonie hilus, hleeding, 
which entailed splcucctomj% ensued there. Discharged as cured. 

8. On account of cancer in the trnnsver.sc colon iind in tlu* .sigmoid 
fle.xure, resection was performed in two places in one stage. Discharged 
as cured, 

9. On account of multiple canccr.s, transverse rosect.ion of t.he trans- 
verse colon and division of the .sigmoid flexure, the u])j)or end hoing 
brought out as artificial anus. In a second stage extirjration of tlm 
sigmoid flexure and rectum. Di.schargcd as cured. 

lo — ^iC)^i28'i. Aclit cinr. Sc(nu1i)i(n\ Vol. TCI*. 
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10. On account of multiple cancers, division of tlie transverse coloa 
tlie proximal end being brought out as artificial anus. Resection of tie 
descending colon and sigmoid flexure. As a second stage, extirpation 
of the rectum. Discharged as cured. 

11, 12 and 13. Liver metastases were present, in one case, of the 
size of a hen’s egg; death 3^2 months after the operation. In another 
case, walnut-sized; the patient is alive one year and five months after 
the operation. Finally, one case with two small suspected metastases; 
death one year and 7 months after the operation. 

14. On account of gallstones, cholecystectomy simultaneously with 
ileocecal resection. Discharged as cured. 

Table 4 shows the operative mortality among radically operated 
patients, tabulated according to age. We see how the mortality 
rapidly rises with age. In 46 cases under the age of sixty, the 
mortality is only 4.3 per cent. In 47 cases over the age of 60, 
it is 21.3 per cent. 

Table 4. 

Operative mortality in different age groups of radically operated patients. 


Age Number Deaths Mortality 

% 

20—29 2 0 0 

30—39 9 0 0 

40—49 11 0 0 

50—59 24 2 8.3 

60—69 31 5 16.1 

70—74 12 3 25.0 

75—79 4 2 50.0 


.4mong the 46 patients under the age of 60 the mortality is 4.3 %. 
Among the 47 patients over the age of 60 the mortality is 21.3 %. 


Pre- and Post-operative Treatment. 

For a favourable result of the operation an effective pre- and 
post-operative treatment is required. It is essential to eliminate a^ . 
possibly existing anemia and hypoproteinemia, and also to bring 
the patient into a salt and fluid balance. In cases of colonic can- 
cer dehydration often exists, and even if anemia and hypopro- 
teinemia are present, normal rates of hemoglobin, red cells, hema- 
tocrit readings and serum proteins may be counterfeited by 
hemocbncentration. It is therefore essential to ascertain whether 
the patient has symptoms of desiccation, such as a small amount 
of urine, a dry tongue, poor tissue turgor, etc., so that his condi- 
tion can be properly recognized and a rational therapy intro- 
duced. 

We have also attached great importance to the colon being 
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empty before resection and, as above indicated, on isolated oc- 
casions when this could not be attained we have performed a 
cecostomy as a first stage operation. We have had no complica- 
tions from laxation in cases of obstructive tumours. If the pa- 
tient had complained of attacks of pain resembling ileus, the 
laxation was discontinued and the condition alleviated with opi- 
um, whereupon a more cautious laxation was tried. 

Chemotherapeutical preparations were administered to a very 
considerable extent, and as a rule orally. The preparation was 
given some days before the operation and as a rule for a week 
after it. Out of 93 radically operated patients, 66 had been treat- 
ed with chemotherapy. 46 of them had received both pre- and 
postoperative treatment, 3 only preoperative, and 17 only post- 
operative. As a rule we use easily absorbable preparations, such 
as sulfathiazole, sulphapyridin, sulphadimine and elkosin, con- 
sidering that the effect of these preparations on the infection in 
the intestinal wall and tumour via the blood vessels is of greater 
importance than the possible effect on the intestinal contents 
which the scantily absorbable preparations can produce. Out of 
our five patients with leakage three had not received chemo- 
therapeutical preparations, the fourth had merely received these 
intravenously for 48 hours after the operation and the fifth, who 
received satisfactory chemotherapeutic treatment, had been sub- 
jected to a very extensive and complicated operation. Moreover, 
the majority, in connection with the operation, had received 
sulfathiazole locally at the place of the anastomosis. 

Eecently, in the more delicate cases we have administered peni- 
cillin, especially in view of the danger of pneumonia. 

As early as a few days after the operation we began to give 
prostigmin injections and paraffin oil orally, in order to facilitate 
spontaneous bowel movement. Enemas during the two weeks fol- 
lowing the operation may contribute to the origination of suture 
leakage, and in one case in our material an enema given at an 
early stage may possibly have conduced to this complication. 

The danger of thrombosis and embolism is, of course, great in 
these frail patients. During the last 3 years we have as a rule 
treated them prophylactically with dicoumarin. Thrombo-embo- 
lism complications occurred within the entire material merely in 
four cases. 

Improved methods of anesthesia have certainly had an impor- 
tant bearing on our results. We adopted mainly spinal anesthesia. 
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supplemented with narcotal and gas anesthesia, as a rule nitrous 
oxide, occasionally cyclopropane. 

Results of Follow-up ExaniiiiatLou. 

Too short a time has yet elapsed to enable us to iud»e late 
results. As we had extirpated the tumours even in very hu- ad- 
vanced cases, we must expect that many patients will die of 
metastases. This anticipation was in fact confirmed at a follow- 
up examination of the material in October 1945. During the first 
year after removal of a tumour 8 patients had died of cancer 
metastases, two of them 8^/2 months, one 5^2 months, and the 
other five in the course of the second half-year, after the resec- 
tion. One died of an intercurrent disease, cerebral thrombosis 
31/2 months after the resection. Though it is depressing that so 
many patients should have so soon died of metastases, it must 
not be forgotten that many of them had had a less painful end. 

In a follow-up examination of the fate of the non-resected pa- 
tients, one is likewise confirmed in the view that intestinal tu- 
mours should be removed even in far advanced cases. This ex- 
amination showed that, out of the 26 cases discharged from the 
hospital after being subjected to exploratory laparotomy, pallia- 
tive colostomy or anastomosis operation, no less than 24 had died. 
The average duration of life for these patients was but 5^/0 months 
after operation. (For details, see Table 5.) 

Table 5. 

Follow-up examination in October Wio of the non-radicalhj operated. 

Year after op. Alive Dead. 


Anastomosis cases .... 0 — 1 0 8 

xtvcrago duration of life 4.2 montlis 

Palliative ileo- and col- 
ostomy cases 0 — 1 1 6 

1—2 0 1 

xVverage duration of life 6.9 montlis 

E.vploratory laparo- 
tomy cases 0 — 1 1 8 

1-2 0 1 • 

Average duration of life 5. 1 months 


Discinssiou and Conclusions. 

The colonic cancer material at the Karolinska sjukhuset has 
been treated on uniform lines, but no less than 13 different 
surgeons performed the 93 radical operations. 
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AVe are of tlie opinion that the acute cases of ileus should first 
he subjected to a relieA^ing operation, as a rule in the form of 
cecostouiy. In other cases we consider that primary resection 
with direct anastomosis should be performed. If the intestine is 
not empty, if the anastomosis seems to be constricted or if, be- 
cause of a complicated operation, an intestinal paresis is anti- 
cipated, a cecostomy should be carried out simultaneously with 
resection. As we have not lost any patient owing to cecostomy, 
and as, in conjunction with the resection, it did not appreciably 
prolong the hospital stay, we consider that in doubtful cases one 
should not hesitate to perform a cecostomy. 

Tor the left-sided colonic cancers, in cases of resection with 
direct anastomosis, we have a mortality of only 8. 6 per cent. We 
believe that the Bloch-Mikulicz procedure could not have pre- 
vented a single one of the deaths in this group. Compared with 
that procedure, direct anastomosis has the advantage, in our 
opinion, that the operation is more radical, as more of the in- 
testine can be removed and especially a larger part of the meso- 
colon, together with any lymph-gland metastases possibly pres- 
ent. Moreover, after direct anastomosis the post-operative course 
is less protracted and more easy to the patient. 

In our right-sided colonic cancers we have as a rule adopted 
ileocecal resection with ileotransversostomy in one stage, with a 
mortality of 23.3 per cent. To judge by the literature, the Bloch- 
Mikulicz procedure could not have reduced the mortality in this 
group either. We intend therefore to continue with the same 
technique, and hope that a further improvement in the pre- and 
post-operative treatment may reduce the mortality, which is re- 
markably high as compared with that in the case of the left-sided 
tumours. 

Our experience has forced us to the conclusion that resection 
and direct anastomosis is the operation of choice. 

In view of the fact that one case out of 28 in this material had 
multiple cancers in the colon and rectum, one should not merely 
X-ray the whole colon, but also palpate it thoroughly during the 
operation. 


Summary. 

The author reviews some literature referring to the treatment 
of colonic cancer published during the nineteen-forties. There still 
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seems to be a divergence of opinion in regard to the choice be- 
tween resection with direct anastomosis or some form of tbc 
Bloch-Mikulicz procedure. 

The author then reports the colonic cancer material in the Sur- 
gical and Garrison Departments of Karolinska Sjuldiuset for the 
six-years period 1940 — 1946. It consists of 142 patients, 93 of 
whom, i. e. 65 %, were subjected to some form of radical operation, 
Avith a mortality of 12.9 per cent. 

The acute cases of ileus Avere subjected to a relieving operation, 
as a rule in the form of cecostomy, as a first stage. In other cases 
resection with direct anastomosis Avas performed in one stage, 
usually Avithout cecostomy. 

In the 63 left-sided cases of tumour the mortality was 7.9 per 
cent. Not a single one of these deaths could have been avoided 
with the Bloch-Mikulicz procedure. In the 30 cases of right- 
sided tumour, ileocecal resection with ileotransversostomy Avas 
as a rule performed in one stage, A\dth a mortality of 23.3 per cent. 
The Bloch-Mikulicz procedure could not haAm improA’^ed the re- 
sults in these cases either. 

Our experience has forced us to the conclusion that resection 
Avith direct anastomosis is the operation of choice, especially as 
the Bloch-Miloilicz procedure is less radical and entails a more 
protracted post-operative course. 


Zusamraenfassiing. 

Yerf. berichtet ilber erne Anzahl Schriften iiber die Behandlung 
A''on Cancer coli, die in den 1940er Jaliren erschienen sind. Die 
Ansichten scheinen nach wie vor auseinanderzugehen, AA'enn es 
sich um die Y>'ahl ZAA'ischen der Resektion mit direkter Anastomose 
und irgendeiner Bonn der Bloch-Mikulicz’schen Vorlegungsme- 
thode handelt. 

Yerf. berichtet darauf iiber das Cancer coli-Material aus der 
Chirurgischen Klinilc und der Militiirabteilung des Karolinischeii 
Ivrankenhauses AAmhrend der 6jahrigen Zeitspanne 1940 — 1916. 
Es bestcht aus 142 Ivrankcn, von denen an 93, d. h. 65 %, irgend- 
eine Bonn von Radikaloperation vorgenommen AA'urde, und zAA'ar 
mit einer iilortalitiit von 12.9 %. 

An den Biillen Amn akntem Ileus AA-urde in einer erstcn Sitzung 
eine entlastende Operation Amrgenommen, zumeist in Bonn einer 
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Zakostomie. An den iibrigen Fallen nmrde einzeitig Eesektion und 
dire'kte Anastomose vorgenommen, zumeist okne Zakostomie. 

Bei den 63 linjtsseitigen Tumorfallen betrug die Mortalitat 
7.9 %. Yon den Todesfallen batte sich.siclier nicbt ein einziger 
durch die Blocb-Mikulicz’scbe Metbode vermeiden lassen. An den 
30 recbtsseitigen Tumorfallen umrde in der Regel einzeitig Ileo- 
zakalresektion mit Ileotransversostomie vorgenommen, und zwar 
mit einer Mortalitat von 23.3 %. Aucb bei den recbtsseitigen batte 
die Blocb-Mikulicz’scbe Metbode die Ergebnisse wobl nicbt ver- 
bessern konnen. 

Durcb unsere Erfabrungen an dem bier vorliegenden Material 
sind wir zu der Auffassung gekommen, dass Eesektion mit direk- 
ter Anastomose die Operation der AYabl darstellt, umsomebr als 
die Bloch-Mikulicz’scbe Metbode weniger radikal sein und lang- 
wiexigeren Nacbverlauf geben dlirfte. 

Resume. 

L’auteur passe en revue un certain nombre de travaux sur le 
traitement du cancer du gros intestin, parus depuis 1940. Les 
avis, a ce qu’il parait, continuent a etre partag^s quant au cboix 
entre la resection avec anastomose directs, et la metbode d’ex- 
teriorisation de Blocb-Mikulicz sous Tune de ses. formes. 

Ensuite, il apporte le materiel de cancers du colon de la Clini- 
que Cbirurgicale de I’Hopital Carolin et de sa Division Militaire, 
pendant la periode de 6 ann^es, de 1940 a 1946. II est represente 
par 142 malades dont 93, c’est-a-dire 65 %, ont subi une former 
ou une autre d’operation radicale, avec une mortalite de 12. 9 %. 

Les cas aigus d’ileus ont ete soumis, dans un premier temps, 
a une intervention de decbarge, d’ordinaire une coecostomie. Dans 
les autres, on a fait la resection avec anastomose directs, en un 
temps, et le plus souvent sans coecostomie. 

La mortalite des operations pour tumeurs du colon gaucbe a 
ete de 7.9 %. A coup sur, aucune des morts n’aurait pu etre 
evitee par la metbode de Blocb-Mickulicz. En ce qui concerne 
les 30 cas de tumeurs du colon droit on a dans la regie, pratique 
une resection ileo-coecale avec ileo-transversostomie en un temps, 
dont la mortalite a ete de 23.3 %. Pas plus pour ces lesions du 
colon droit que pour les autres le proced6 de Blocb-Mickulicz 
n’aurait pu ameliorer les resultats. 

Notre experience, basee sur le materiel presente, nous amene 
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a conclure que la resection avec anastomose directe est »rinter- 
vention de clioix)>, cela d’autant plus que la methode de Blocli- 
Mickulicz est sans doute moins radicale et comporte des suites 
operatoires plus longues. 
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(\us der Ghirurgischen Klinik dos ZentrnlkrfiDkenbaiises in Gofls. 
Vorstand; A. o. Cbefarzt Dr, med. TORSTEN WaDSTEIN.) 


200 Falle von perforierciideii Mageii- laid 
D iiodenalgesclnviireii . 

Von 

OLOF JOHANSSON. 


In. den letzten Jaliren sind liierzulande nber die Beliandlung 
des dnxcbgebxoclienen Magengescb.vjnxs mebxexe Axbeiten exsclxie- 
nen. Die Hanptfxage wax in alien diesen fallen, ol> es beiechtigt 
ist, bei Dlcns pexfoxans eine pximare Magenxesektion voxznneliinen. 
Es sind veiscliiedene Ansicbten geltend geniacht worden, die anf 
Mateiial ans mebreren nnserer grosseren Kxankenbanser fnssten. 
Ick babe das Material an Ulcus pexfoxans aus der Cbirurgiscben 
Klinik des Zentralkranltenbauses in Gefle aus der ISjabrigen Zeit- 
spanne 1930 — 1944 durcbgeseben und die IGrankengescbicbten in- 
bezug auf verschiedene bedeutungsvolle Eaktoren studiert. Das 
Material uinfasst 200 Ealle. Von diesen sind 33, oder 16.5 %, ge- 
storben. Da es von grossem Interesse ist, die Veranderung der 
Sterblicbkeitszablen im Laufe der Jabre zu beobacbten, babe icb 
das Material in Tabelle 1 in Jabrfiinften aufgestellt. Aus der Tut 
belle gebt aucb die Verteilung auf Manner und Exauen bervox. 

Die Mortalitet des Gesamtmatexials betxagt 16.5 %. Eager 
(1929) bat in seinein Material aus ganz Scbweden 1,495 Ealle mit 
einer Sterblicbkeit von 32.8 %, Richter (1944) 134 Ealle init 
18 %, Bjorkroth (1944) 351 Ealle mit 18.2 % und Gelin (1945) 
225 Ealle mit 18.2 %. Ein anscbaulicbes Bild von der sinkenden 
Tendenz der Mortalitat erbalt man durcb Yergleicb der Jabr- 
fiinfte im BAGER’scben Material mit denjenigen der Tabelle 1. 
Die SierblichJceitszahlen fur die Jahrfunfte betragen in Bager’s 
Material 41 %, bzw. 35.3 % und 27.1 %. Fiir die 5-Jahreab- 
sclmiite unseres Materials sind die entsfrechenden Zalilen 24.2 .%, 
14.5 % und 11.4 %. 

Die Verteilung auf die Gescblecbter zeigt, dass nicbt weniger 
als 176 (88 %) Manner sind und nur 24 (12 %) Erauen. Dies ist 
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Tnbellc 1. 




JE ii 

n n e 

r 



Fra 

XI e n 


Jahr 

Geheilt 

Ge- 

storb. 

Gesamt- 

zahl 

% Ge- 
storb. 

Gclieilt 

Ge- 

storb. 

Gesamt- 

zahl 

% Ge. 
storb. 

1930. 


5 

1 

6 


2 

1 

3 


1931. 

• • • • 

8 

2 

10 


2 

0 

2 


1932. 

• • • • 

5 

2 



1 

2 

3 


1933. 


11 

5 



1 

1 

9 


1934. 

.... 

12 








1930- 

-34.. 

41 

11 

52 

21 % 

6 

4 


40 % i 

1935. 



9 

12 


1 

0 

1 

i 

1 

1936. 



1 

12 


0 

0 



1937. 



0 

13 


0 

1 

1 


1938. 

. • . • 


2 

14 


0 

1 

1 


1939. 

.... 


2 

12 


2 

1 

3 


1935- 

-39.. 

56 

7 

63 

11.1 % 

3 

3 

6 

mm 



7 

1 

8 


0 

0 


i 

11941. 

« • • . 

7 

1 

8 


2 

0 

2 


11942. 

» • . • 

14 

1 

15 


1 

1 

2 


1943. 

. . . • 

12 

1 

13 


2 

1 

3 



«... 

16 

1 

17 


0 

1 

1 


1940- 

-44.. 

56 

5 

61 

8 % 

5 

3 

8 

37.s%| 

1930- 

-44.. 

153 

23 

176 

13 % 

14 

10 

24 

41.T % 


ein Uberwiegen. der Manner, zu dem icb, in friiber veroffentlicbtem 
Material aus Scliweden selten ein Gegenstiick gefunden babe. Im 
Material Bager’s findet man jedocb. gleicbfalls eine ausgesproclie- 
ne Neigung zn einer Zunabme des tlberv/iegens der Manner, wenn 
man das erste und das letzte Jahrfunft vergleicbt, nnd es ist 
moglicli, dass diese Entwicklungstendenz sick weiterentwickelt 
bat. Die wabrscbeinlicbe Erklarung der boben Erequenzzabl fiir 
Manner in diesem Material diirfte darin liegen, dass die iCranken 
bier ans einem Gebiet kommen, in dem die Bevolkerung zu sehr 
grossem Teil aus Arbeitern bestebt, bei denen die Ulkusfrequenz 
eine bobe ist. Zur Erzielung einer sicberen Auffassung von der 
wirklicben Haufigkeit von Perforationen bei Mannern im Yer- 
gleicb zu Erauen ist ein grosseres Material aus verscbiedenen Tei- 
len des Landes erforderlicb. 

Bekommen Erauen also verbaltnismassig selten Perforationen, 
so ist bingegen die Prognose bei ibnen bedeutend scblecbter als 
bei Mannern. Wabrend die Sterblicbkeit fiir die 176 Manner des 
Materials aus Gefle in den 15 Jabren 13 % betragt, ist sie bei den 
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24 Frauen 41.7 % (sielie Tabelle 1). Stellt man die Zalilen Ba- 
gser’s aus den verscliiedenen Jalirfiinften auf Manner nnd Frauen 
verteilt auf, wie icli es mit unserem Material in Tabelle 1 gemacht 
babe, so wird man finden, dass das eingetretene ansgesp-ochene Sin- 
hen der Morialitdt hei Ulcus fcrjorans nur die mannlichen Patien- 
ten hetrifft. Fiir die Frauen liegen die Sterblichheitszahlen auf der- 
selben Holie loie friilier. Fiir die Jahrfunfte im BAGER’scben Mate- 
rial erhalt man fiir Frauen folgende Mortalitatszablen; 46.3 %, 
41.5 % und 42.6 % und fiir die gesamten 15 Jalire 1911 — 25 
43.3 %. Wie man siebt also Zablen der gleicben Grossenordnung 
wie in dem Material aus Gefle. Nun ist freilicb der Grossenunter- 
scbied der beiden Materiale ein bedeutender und letztere desbalb 
nicbt ganz vergleicbbar, docb lasst sicb immerbin sicber konsta- 
tierien, dass sicb die Prognose bei den Frauen nicbt in demselben 
Masse gebessert bat wie bei den Mannern. Worauf dies berubt, ist 
scbwex zu sagen, und icb will bei der Besprecbung der die Morta- 
litat des Ulcus perforans beeinflussenden Faktoren bierauf zu- 
riickkommen. 

Verteilung auf Berufe: Das Material verteilt sicb in der in Ta- 
belle 2 angegebenen Weise auf die verscbiedenen Berufe. 


Tabelle 2. 


Korperarbeiter (Industrie-, Waldarb. u. dgl.) 

Gescbaftsleute, Hanchverker 

Landwrte, Hofbesitzer 

WohlfaUrtsuntecstutze 

Intellektuelle Berufe 

Dbrige Berufe 

Gesamtzahl Manner 


101 

28 

19 

9 

8 

11 


(50.5 

(14.0 

(9.5 

(4.5 

(4.0 

(5.5 


%) 

%) 

%) 

%) 

%) 

%) 


176 


Die Frauen besteben aus 14 verbeiratetcn und 10 unverbeirate- 
ten; iiber ibren Stand liegen nur in einigen wenigen Kranken- 
gescbicbten nabere Angaben vor, und zwax bandelt es sicb in die- 
sen Fallen um Dienstmadcben und Hausbalterinnen. 

Die Ulkuskrankbeit stellt ja, wie oft betont wurde, eine Krank- 
beit der korperarbeitenden Bevolkerung dar, und uberbaupt trifft 
sie ganz unvergleicblicb viel ofter Personen, die unregelmassige 
Essgewobnbeiten baben oder mitgenommenes Essen verzebren, 
als Menscben mit regelmassiger Lebensfiibrung. Die Verteilung 
der Perforationsfalle auf die Berufe kann desbalb nicbt wunder- 
nebmen, wenn sie aucb z. B. in einem Grossstadtmaterial anders 
ausseben wiirde als in der obigen Tabelle 2. 
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Perforationsfrequenz: 

Durch von melireren Seiten vorgelegte Zalalen wissen wir, dass 
das Ulcus ventriculi sive duodeni in den ersten Kriegsjahren (bis 
Ende 1942) in Scliweden an Haufigkeit ganz deutlich . zunabm. 
Eerner ist als festgestellt anzuseben, dass die Ulkusfrequenz seit 
dem Jakre 1943 wieder eine sinkende Tendenz gezeigt bat. Wie 
hat sick nun die Perforationsfrequenz verhalten? Es ist selbstre- 
dend sebr scbwer, ja geradezu unmoglicb, dies exakt zu berecb- 
nen, da keine genaue Zabl fiir die Anzahl nicbt-perforierter Ealle 
erhaltlicb ist. Es kommen ja nicht alle Ulkusfalle ins ICranken- 
baus ■ — eine sebr grosse Zabl von Eallen wird zu Hause gepflegt. 
Recbnet man mit der Anzabl Ealle, die in der gegebenen Zeit- 
spanne in der biesigen Cbirurgiscben Ivlinilc wegen nicbt-perforie- 
renden Magengescbwurs operiert wurden, so kann man davon 
ausgeben, dass nur sicbere Ulkusfalle mitgezablt wurden. In den 
Jabren 1930 — 44 wurden in der biesigen Cbirurgiscben Klinik 
1,131 Ealle von Ulcus ventriculi sive duodeni operiert, und in der 
gleicben Zeitspanne waren in der Inneren Abteilung 1,462 Ealle 
mit dieser Diagnose in Pflege. Die Mebrzabl der bier operierten 
Ulkusfalle kommt aus der Inneren Abteilung, und es scbeint also, 
dass liber der Ealle zur Operation kommen. Wabrscbeiulich 
handelt es sicb um einen nocb boberen Prozentsatz, denn viele 
ICranke baben mebr als einmal in der Inneren Abteilung gelegen, 
entweder vor der Operation oder nacb derselben, besonders war 
letzteres in einer Zeit der Eall, wo die Ulkusfalle nacb der Kesek- 
tion konsequent zur Nacbuntersucbung in die Innere Abteilung 
iibergefubrt wurden. Errecbnet man nun die relative Perfora- 
tionsfrequenz fiir die Gesamtzabl der wegenUlkus operierten Ealle, 
so kommt man zu folgenden Zablen (Tabelle 3): 


Tabelle 3. 

Anzahl Perf. an Nicht- Qesamtzahl Perf. frequenz 


1930—34 62 277 339 18.2 % 

1935—39 69 364 433 16.o % 

1940—44 69 490 559 12.4 % 


1930—44 200 1,131 1,331 15.o % 


Aus Tabelle 3 kann es scbeinen, als ob die absolute Anzahl Per- 
forationen im letzten Jabrfiinft nicbt zugenommen batte. Dies 
stimmt nicbt mit den von Petren 1942 und 1944 vorgelegten 
Zablen iiber die Anzabl in den Kbankenbausern Scbwedens be- 
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handelter XJllcusperforationen uberein. Petren fand eine stetige 
Ziinabme dex Anzabl Pexfoxationeix, die ilite H6clistza]i.l 194:2 mid 
1943 erreichten, also ungefabr gleiclizeitig damit, dass die Ulkus- 
frequenz ihr Maximum erreiclite. Die Brklarung fiir die geringe 
Anzalil Perforationen in den Jaliren IMO— 44 findet man in 
Tabelle 1. In den Jaliren 1940 und 1941 war namlicli liier eine 
seliT geringe Anzalil Falle von Ulcus perforans in Pflege, bedeutend 
weniger als es batte sein »sollen((. Wenn dies nicbt ein reiner Zu- 
fall ist, muss es mit den umfassenden militaren Einberufungen 
wabrend des grosseren Teiles dieser Jabre zusammenbangen. Ein 
grosser Teil der mannlicben Bevdlkerung stand in Militardienst, 
und da, wie icb babe erfabren konnen, in dieser Zeit in der Gegend 
von Gefle keine Truppen konzentriert ivurden, baben die Ulkus- 
patienten ibre eventuellen Perforationen andernorts bekommen 
und sind in anderen Krankenbausern operiert worden. 

Der aus Tabelle 3 ersicbtlicbe Anstieg der absoluten Zabl der 
Ulkusperforationen vom Jabrfiinft 1930 — 34 zum darauffolgenden 
Jabrfiinft stimmt gut mit der Zunabme iiberein, die Petren in 
upgefabr entsprecbenden Jabrfiinften fiir die Provinz Gefleborg 
als ganzes gelunden bat (die Zeitspannen 1931 — 35 und 1936 — 
40). Die Verscbiebung von einen Zeitabscbnitt zum anderen be- 
tragt in seinem Material prozentual 13 % und im Material aus 
Gefle 11 %. Wenn man von den Jabren 1940 und 1941 absiebt, so 
bat von 1930 bis 1944 eine Zunabme der absoluten Anzabl Opera- 
tionen wegen Ulkusperforation stattgefunden. Die Zunabme ist 
freilicb nicbt so stark, wie andernorts, docb bat die Perforations- 
frequenz, wie Petren 1942 betonte, in den verscbiedenen Teilen 
des Landes in den verscbiedenen Jabren bedeutende Scbwankun- 
gen aufgewiesen. — Wie verbal! sicb nun die relative Perfora- 
tionsfrequenz? Kann man sicb Klarbeit daruber verscbaffen, ob 
das Ulkus beutzutage baufiger perforiert als fruber? Wie erwabnt, 
ist die absolute Anzabl nicbt-perforierender Geschwure in den 
letzten Jabren bedeutend gestiegen. Wie aus Tabelle 3 bervor- 
gebt, bat aucb die Anzabl Operationen wegen nicbt-perforierender 
Gescbwure bedeutend zugenommen. Dies ist als Ausdruck zweier 
Faktoren anzuseben; 1. einer Zunabme der Zabl der Ulkusfalle, 
2. erweiterter Operationsindikationen beim Ulkus. Eine erbobte 
Anzabl Eesektionen muss selbstverstandlicb dazu fubren, dass 
eine gewisse Zabl von Gescbwuren sozusagen nie Gelegenbeit be- 
kommen, durcbzubrecben. 

Die relative Perforationsfrequenz wird also in den verscbiede- 
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nen Materialen scli-wer vergleiclibar sein — bei uns ist sie 15 %, 
Eager bat 18. 1 %. Andere Autoren bringen wecbselnde Zablen, 
so z. B. Mayo 5 %. Diese Prozentzablen werden ja davon ab- 
bangig sein, wie viele nicbt-perforierende Gescbwiire operiert 
werden. An Hand der Zablen aus dem Kreiskrankenbause Gefle 
kann man es wagen, zu bebaupten, dass sicb etwa 10 % samtlicher 
Magengescbwiire mit einer Perforation komplizieren. Nun ist die- 
ses Material freilicb allzu klein, um diesbeziiglich absolut sicbere 
Scblussfolgerungen zu erlauben, docb diirfte dieser Prozentsatz, 
so weit icb es bei Vergleicben mit anderem Material beurteilen 
kann, bei unseren beutigen Metboden zur Bebandlung der Ulkus- 
krankbeit eine Mindestzabl darstellen. 

Tabelle 4. 

Graphische Darstellung der Perforationsfrequenz in jedem Monat. Die gerade 
Linie gibt die von alien meinen Fallen berechnete Durchschnittszahl per Monat an. 

30. 



\ 

V 



zeigt die Perforationsfrequenz in meinem Material, 
zeigt die Perforationsfrequenz in Petrens Material 1911. 


Verteilung auf die Jahreszeiten: In Tabelle 4 babe icb die Pre- 
quenz in den verscbiedenen Monaten des Jabres in das Diagramm 
eingezeicbnet. Die Ulkuskranken baben ibre Bescbwerden ja zu- 
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meist pexiodiscli im Hexbst und Erulxling, und aucli die Perfora- 
tionen zeigen jaliieszeitliclie Schwaiikuiigen. Aus dex Kiiive geht 
heivox, dass diese von einex Mindesthohe im April aus ansteigt 
und dann in den Sommermonaten in gleicher Hohe bleibt, um im 
September wieder zu sinken. Dann kommt in den Herbstmonaten 
wieder ein ausgesprocbener Anstieg, worauf der liocbste Punlit 
des ganzen Jabres im Januar erreicbt wird, dann ein steiler Ab- 
fall auf den MindesWext im April. Icb. babe die von Petren in 
seiner Dissertation 1911 veroffeutlicbte Jabreszeitenlcurve aus 
Sudscbweden eingezeicbnet. Wenn man damit recbnet, dass Sud- 
scbweden in klimatiscber Hinsicbt der Geflegegend um einen Mo- 
nat voraus ist, so findet man eine ausserordentlicb gute Uberein- 
stimmung der Kurven miteinander. Nun ist dies vielleicbt von 
recbt geringem Interesse, docb kann man sicbexlicb von einex ge- 
wissen Periodizitat sprecben, aucb inbezug auf die Pexforationen. 
In dem grossen Material Pager’s, das ganz Scbweden umfasst, 
findet man die Hocbstwerte im Mai — Juni und im Oktober — De- 
zember. Die Ubexeinstimmung zwiscben meiner Kurve und der- 
jenigen Petr^n’s kann durcb Zufall bedingt sein, sie kann aber 
aucb ein Ausdruck dafiir sein, dass die Perforationsfrequenz tat- 
sacblicb in gewissex Art an die Jabieszeiten gebunden ist, Dass 
Pager’s Palle aus ganz Scbweden umfassende Kurve gleicbfalls 
einen gewissen Grad von tJbereinstimmung zeigt, gibt eine weitere 
Stiitze fur diese Annabme ab. 

Icb babe bereits oben die bedeutende Pesserung der Prognose 
bei Ulcus perforans im Vergleicb zu fruberen Epocben bervorge- 
boben, Worauf berubt nun diese Pesserung? Dass die Operations- 
exgebnisse beutzutage unvergleicblicb viel besser sind als friiber, 
wissen wir alle, und dies ist durcb mebrere Paktoren bedingt: 
bessere Petaubungsmetboden, bessere Tbrombosepropbylaxe und 
Tbrombosetberapie, die moderne Kontrolle der Pliissigkeits- 
bilanz usw. 

Die Prognose bei Ulcus perforans bangt in erster Linie von zwei 
Paktoren ab; vom Alter des Kranken und von der zwiscben Per- 
foration und Operation verflossenen Zeit. In Tabelle 5 babe icb 
die Palle nacb den Altersgruppen aufgestellt. Icb babe es als ge- 
niigend eracbtet, eine Einteilung in 20-Iabxeabscbnitte vorzuneb- 
men, obwobl die Gruppe 40 60 Jabre vielleicbt in prognostisober 
Hinsicbt etwas beterogen ist. 

Zu bemerken ist, dass der jungste Patient 14 Jabre alt war. Der 
alteste Patient war 84 Jabre, und der alteste, der genass, 81 Jabre alt. 
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Taliolle o. 



1930 

—34 

1935 

—39 ! 1940 

—44 


-44 


gcbess. 

gestorb. 

gebcss. 

gestorb. 

gcbess. 

gestorb. 

gebess. 

gestorb. 

to 

z 

c — 
t£ 

Alter bis 20 . . . 

1 

0 

1 

0 0 

0 

2 

0 

100 

0 

20—40 

24 

2 

38 

1 30 

1 

92 

4 

95.S 

4.2 

40—60 

16 

4 

15 

3 28 

1 

59 

8 

88 

12 

iiber 60 

7 

9 

5 

6 1 5 

6 

17 

21 

45 

55 


• Die Verteilung auf die verscliiedeiieii Altersgruppen ist unge- 
falir die gleiclie wie im Material Bager’s. Man findet eine aus- 
gesprocliene Versclilechterung der Prognose in der Gruppe von 
liber 60 Jabren. Ixn Alter von 40 — 60 Jabren ist in den Jabren 
1940 — 44 nur ein einziger Todesfall vorgekommen. Dies kann ein 
reiner Zufall sein — das Material ist ja so klein — kann aber 
aucb in gewissem Masse dadurcb bedingt sein, dass wir jetzt gros- 
sere Moglicbkeiten baben, aucb altere Leute erfolgreicb zu operie- 
ren, vor allem durcb bessere Betiiubungsmetboden und bessere 
Nacbbebandlung. Es ist moglicb, dass die Mortalitiitszablen die- 
ser Gruppe sicb nocb weiter bessern werden. Dagegen kann man 
in der altesten Gruppe wobl nicbt auf eine bessere Prognose bof- 
fen. Die Zablen sind in unserem Material inbezug auf diese Kran- 
ken ebenso scblecbt wie im Material Bager’s von 1911 — 25. Was 
die Prognose in dieser Altersgruppe so scblecbt gestaltet, ist je- 
docb nicbt das Alter allein, sondern aucb der Umstand, dass diese 
Kranken inbezug auf das Intervall zwiscben Perforation und 
Operation zu einer scblecbter gestellten Gruppe geboren, worauf 
icb spater zuruckkomme. 

Der fur die Prognose wicbtigste Faktor bei Ulcus perforans wie 
bei Perforationsperitonitis uberhaupt ist das Zeitintervall zwi- 
scben Perforation und Operation. Beider entbalten nicbt alle 
Elrankengescbicbten solcbe Angaben, dass sicb dieses Intervall 
einigermassen genau berecbnen lasst, docb babe icb an Hand der 
Aufzeicbnungen in den ICrankengescbicbten bei 162 der 197 
operierten Falle dieses Zeitintervall feststellen konnen. Unter den 
30 Kranken, die operierf wurden und starben, sind in 23 Fallen 
Angaben liber dieses Intervall vorbanden. Zu erwabnen ist aucb, 
dass die prozentuale Verteilung von Gestorbenen und Gebeilten 
unter den 36 Fallen, fur die Angaben uber das Intervall feblen, 
die gleicbe ist wie im Gesamtmaterial. In Tabelle 6 babe icb die 
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Falle uacli verscliiedenem Iiitervall aufgestellt. In der letzten 
Beihe habe icli die Zablen Bager’s in Klammern angefillirfc. 


Tnl)elle (J. 


Intervall 

1 

Gesund 

Gestorben 

Gesamtznlil 

0/ 

/O 

j 

gostorb. j 

M. 

F. 

M. 

F. 

gesund j gestorben 

0 6 St 

97 

5 

8 

2 

102 , 

10 

lO.o 

% (14.7) 

1 6—12 St 

20 

4 

3 

2 

24 

5 

17.2 

% (26.5) 

1 12—24 St 

9 

1 

1 

2 

10 

3 

23.0 

% (47.2) : 

i iiber 24 St 

1 

1 

4 

2 

2 

6 

75.0 

% (65.5) ; 


Die Tabelle zeigt, dass 112 Fiille, d. h. 69 %, iunerlialb von 6 
Stiinden eingeliefert und operiert wurden. Die entsprecheude Zabl 
ist fill' das Jabrfiinft 1921--25 in Bager’s Zusammenstellung 
45 %. Es lasst sicli also obue weiteres sagen, dass die Kranken 
jetzt friiber, als zuvor, ins Krankenliaus eingeliefert v^crden. Dic- 
ser Umstand ist n. a. mit den bedeutend gebesserten ICominunika- 
tionen in Zusamnienbang zu setzeu. Von den 10 Kranken, die in- 
nerbalb von 6 Stunden operiert wurden und starben, waren 6 
ilber 60 Jabre alt, weitere 2 iiber 50 Jabre, ein ICi’anker war 48 
Jabre und einer 42 Jabre alt. Von den Patienten, die weoiiger als 
40 Jalire alt waren und innerJialb von 6 Stunden operiert wurden, 
ist Iceiner gestorhen (docb muss man sick bier inbezug auf die- 
jenigen Falle reservieren, bei denen die Krankengescbiclite auf 
diesein Punkte unvollstandig ist). 

Die Starke Abbangigkeit der Prognose von einer friiben Opera- 
tion wurde nocb kurzlicb von Bjorkroth (1944) betont, der an 
dem Material aus deiu Krankenbanse Sabbatsberg unter 132 Fal- 
len von unter 40 Jaliren, die in den ersten 6 Stunden operiert 
Avorden Avaren, nur 4 Todesfalle liatte. Bei alien diesen 4 Fallen 
AAnr priinare Resektion A^orgenonnnen Avorden, und Bjorkroth 
scbreibt den ungliicklicben Ausgang zum Teil der Operations- 
methode zu. 

AVie bei der Durcbsicbt der verscliiedenen Altersgruppen, fin- 
det man beiin Vergleicb mit dem Material Bager’s, dass sicb die 
Besserung der Operationsresultate als Ausdruck der Fortscbritte 
der Cbirurgie in samtlicben Intervallgruppen nacliAveisen lasst, 
ausser in der letzten. Die mebr als 24 Stunden alten Perforationen 
baben nacb wie vor eine ebenso grundscblecbte Prognose, AAde sie 
es immer gebabt baben. Hier ist die Intoxilcation durcb die 
Peritonitis scbon so Aveit vorgescbritten, dass sie nur selten aagc- 
der ruckgangig gemacbt Averden kann. 

16 — 'f6-'/2S7. Acta chir. Scandhiav. Tol. XCV. 
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Icli liabe sclion friilier erwahnt, dass die Frauen keine Tendeuz 
zii eiuem Sinlcen der Mortalitat bei Ulkusperforationen zeigen. 
Lasst sicb nun eine Erklarung liierfiir in den verscbiedenen Zeit- 
intervall- und Altersgruppen finden? Studiert man Tabelle 6, so 
findet man, dass von den Mannern nicbt weniger als 89 % inner- 
balb von 12 Stunden operiert worden waren, wabrend voii den 
Frauen nut etwa 66 % innerliall) dieses Zeitintervalls operiert 
•\varen. Nock eininals sei betont, dass die Grosse des Materials fiir 
eine sicliere Scblussfolgerung zu geriug ist, dock ist es iinmerkin 
gross genug uni den Fingerzeig zu geben, dass die Frauen tat- 
sficklick aus irgend einem Grunde spiiter ins Krankenkaus und 
zu der lebensrettenden Operation kommen. In veroffentlickten 
grdsseren Materialen findet man in dieser Hinsickt einen minde- 
stens ebenso ausgesprockenen Untersckied. 

Inbezug auf das Alter ist zu bemerken, dass von den 10 gestor- 
benen Frauen des Gesamtmaterials eine 42 Jakre alt ist, eine 59 
Jakre und die iibrigen iiber 60 Jakre. D. k. 80 % der gestorbenen 
Frauen gehoren der kocksten und prognostisck am scklecktesten ge- 
stellten Altersgruppe an. — Von den 24 Frauen sind nicht xveniger 
ais 46 % uber 60 Jahre alt, wahrend von den Mannern nur 18.7 % 
zw dieser Alter sgruffc gehoren. 

Ick kabe bereits oben, bei der Bespreckung der Bedeutung des 
Alters fiir die Prognose erwaknt, dass die altesten Kranken spa- 
ter zur Operation kommen, und dass also nickt das Alter allein 
die koke Mortalitat versckiddet kat. Es stellt sick keraus, dass 
45 % der Ekanken von iiber 60 Jakren innerkalb von 6 Stunden 
eingeliefert werden, 'wakrend die entspreckende Zakl am Gesamt- 
material (wenn das Zeitintervall angegeben ist) 69 % betragt. Es 
sckeint also, dass die alteste Altersgruppe unter den Kranken, 
die innerkalb von 6 Stunden zur Operation kommen, prozentual 
sckwacker vertreten ist. Von 17 Kranken von iiber 60 Jakren, 
die innerkalb von 6 Stunden eingeliefert wurden, sind 6, d. k. 35 %, 
gestorben, ■wahrend die Sterblickkeit der gesamten Gruppe 0 6 
Stunden 10 % betragt. Zusammenfassend also; 

1. Die Prognose innerkalb von 6 Stunden ist sehr gut, wird 
aber bedeutend scklechter, •wenn der Kranke iiber 60 Jakre alt ist. 

2. Die Prognose zwiscken 6 und 24 Stunden nack der Perfora- 
tion ist keutzutage verhaltnismassig gut, 'w^enn der Kranke unter 
40 Jakre ist. 

3. Die Prognose ist bei iiber 24 Stunden alten Perforationen 

sekr schlecht, selbst bei jiingeren Personen. . . 
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4. Die Prognose ist fiir Frauen sclilechter als fur Manner, er- 
stens weil sie in der Regel einer alteren Gruppe angelioren, unci 
zweitens weil sie spater zur Operation Icomraen. 

Die Bauer der JJlkussymftome vor der Berjoration wechselt. Die 
Melirzalil der unter Perforationssymptomen Erkrankenden Ivaben 
fruker Dlkussymptome aufgewiesen. In 184 Fallen kann man aus 
der Vorgesckichte folgern, wie lange der Kranke Ulkussymptome 
gekabt kat, oder jedenfalls dass er welcke gekakt kat. 

Tabolle 7. 

Ohne vorausgehonde Symptome 26 I'Sllc 

Synvptovacn Ivocliatens 1 WocUc 15 ’> 

» » 1 Woclie — 1 Monat 24 » 

0 » 1 Monat — ^1 Jahr 12 » 

0 » liber 1 Jahr 107 » 

Bie Anzahl der Falle ohne voraufgehende Symptome betrayt 13 % 
des Gesamtmaterials. Im Sckrifttum findet man aknlicke Z^aklen 
(Bagbb 11 %). Wie auck friikere Autoren iminer ketont kaben, 
ist diese Gruppe in AVirklickkeit sickerlick kleiner. Die Krankeii 
sind bei der Krankenkausaufnakme durck ikre Baucksokmerzen 
beeinflusst und denken nickt an friikere, vielleickt leickte Magen- 
besckwerden. Wiirde man nack der Operation imnier die anam- 
nestiscken Angaben vervollstandigen, so wurde sickerlick einc 
bedeutende Anzakl von Fallen aus der Gruppe ))Perforation ohne 
voraufgehende UIkusanamnese« aussckeiden. Auck Patienteu, die 
vor langer Zeit ein Ulkus gekabt kaben und deswegen bekandelt 
Worden sind, und deren Rezidiv mit einer Perforation ansetzt, 
werden walirsckeinlick manchmal zu dieser Gruppe gezaklt. — 
Zu der Gruppe »Symptome mekr als 1 Jakr vor der Perforation<( 
sind diejenigen Falle gerechnet worden, wo die Krankengesckichte 
periodiscke Besckwerden seit mekreren Oakren angab, sowie Falle 
mit langerer Zeit bestekenden, fortdaueruden Magenbesck werden. 
Bei 7 dieser Falle katte der Kkanke sckon fruker Ulkusbesckwer- 
den gekabt, war dann lange Zeit gesund gewesen und katte seine 
Perforation nack kookstens einige Wocken dauernden Symptomen 
bekommen. In 1 Fall war der iCranke 7 Jakre fruker operiert, 
wobei eine Gastro-Enterostomie gemackt worden war, war darauf 
symptomfrei gewesen, katte aber dann nack einige Jabje beste- 
lienden erneuten Besckwerden eine Perforation bekommen. 

Bei 3 Fallen ist angegeben, dass der Eranke »ab und zu un- 
bedeutende Magenbesckwerden« gekabt habe, und bei 6 Fallen, 
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class er Syinptome geliabt babe aber nicbt wie lange. 3ei 8 Fal- 
len scliliesslicb feblen Angaben dieser Art ganzlicli. 

Die Diagnose und Hire Probleme: Gewohnlicli sind die subjek- 
tiven Symptome iind das kliniscbe Bild bei einer Ulkusperfora- 
tion so cbarakteristiscb, dass die Diagnose selten auf Schwierig- 
keiten stosst. Den iiusserst lieftigen und blitzartig einsetzenden 
Perforationsscbmerz konnen die Kranken fast imnier besclireiben, 
selbst wenn ibr angegriffener Kraftezustand es scbwer macht, 
eine voile Anamnese zu erbalten. Die Kranken balten sick init 
Vorliebe bei den bei der TJntersucbung und gleicb vorber vor- 
liegenden Symptoinen auf; wenn der untersucbende Arzt sicb je- 
docb imnier berniilit, den eigentlicben Krankbeitsbeginli klarzu- 
legen, so wire! es ivobl in der Mebrzabl der Dalle gelingen, eine 
Angabe iiber die Initialscbmerzen und ibren Cbarakter zu erlial- 
ten. Liegen ausserdeni Angaben iiber friibere Ullaisbescbwerdeii 
vor, so erleicbtert dies die Diagnose; docb feblen, wie.oben betont, 
bei iiber 10 % der Falle alle voraufgebenden Ulkussymptome. 

Was' den Untersuebungsbefund anbelangt, so will icb ' micb 
niebt bei dem brettbarten, typiseben Peritonitisbauebe aiifbalten, 
der, nacb den Krankengesebiebten zu urteilen, bei der ganz iiber- 
■wiegenden Mebrzabl der Dalle vorkam. Docb ist der Bauebbefund 
niebt inimer typiscb gewesen. In vielen Pallen gab der Kfanke 
bei der Aufnabme maximale Druckempfindlicbkeit in der reebten 
Dossa iliaca an und bei der Palpation per Rectum in der Possa 
Douglasi. Dies bangt mit dem Umstand zusammen, class der Ma- 
geninbalt von der Perforationsstelle am Duodenum oder Magen 
aus den reebten Leberlappen entlang zwiseben Leber und Quer- 
kolon gegen die reebte Planke fliesst und darauf die laterale 
Bauebwand entlang gegen das Becken binunter. In der Anamnese 
tritt dies in Form einer »Scbmerzwanderung« zutage, die an die 
bei der Appendizitis typisebe erinnern kann. ’ Gerade diese 
))Scbmerzwanderung<( ist, nacb den Krankengesebiebten zu urtei- 
len, die baufigste Ursacbe der Febldiagnose Appendizitis gewesen. 
Studiert man die Angaben der Krankengesebiebten, so findet man 
jedocb, dass der Sebmerzwanderung bei Ulcus perforans fast im- 
mer der liejtige PerforationsscJimerz vorausgeJit, wabrend bei der 
Appendizitis die initialen Sebmerzen im Epigastrium von diffu- 
sereni, allmablicb einsetzendem Cbarakter sind. Bei sebr kleinen 
.Perforationen von Duodenalgescbwiiren, wo nur eine geringe 
Menge Fliissigkeit in die freie Baucbbohle gelangt, findet man 
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emenKxanklieitsbegiim, bei dem der typische Perforationssobmerz 
feUen kaiin. Ick babe kiirzlicb. solcli ein kleines Gescbwilr am 
DuodGiiutu. bcobacbtct, avo cs iiiclit cinmal iiacli dai Operation 
moglicli war, eine andere anamnestisebe Angabe zu erbalten als 
»allmablicb einsetzender, dumpfer Sebmerz im Epigastrium, der 
nacb etwa einer Stunde nacb unten-reebts binuberwanderto). Die 
Diagnose vor der Operation war in diesem Ealle Appendizitis. 

Wartet man ab, so ist die Eolge oft, dass bei der niicbsten Dn- 
tersucbnng die Peritonitissymptome in der nnteren Partie des 
Bauebes vorberrseben, was nocb leiebter zur Eebldiagnose Ap- 
pendizitis fiibrt, Nun kann es naturlicb aneb vorkommen, dass die 
Perforationsoffnung sebr bald in dicser oder jener Weise ver- 
stopft wild und keinc Aveitere Pliissigkcit berauslasst — man be- 
kommt eine »gedeclcte Perforatiom. Dies lean dazii fiibren, dass 
die Symptome seitens des Epigastriums abklingen, AA'obei der 
Baucb in seiner oberen Partie Amllig Aveicb Averden kann, Avabrend 
in der reebten Eossa iliaca und der Eossa Douglasi maximaler 
Drucksebmerz vorliegt. Von grassier Bedeiitmig und in vielen Fal- 
len fiir die Diagnose ausschlaggebend ist hei alien Fallen von fcri- 
tonitisclier Reizung in der rechfen Fossa iliaca der Charaldcr der 
Initialsyrnfiome. 

Heutzutage baben A\dr in der Bontgenuntersuebung ein aus- 
gezeiebnetes Hilfsmittel fur unsere Diagnostik der akuten Baueb- 
falle. Was das Ulcus perforans anbelangt, so gebt diese Rontgen- 
untersuebung darauf aus, freies Gas in der Baucbboblc naebzu- 
weisen. In sebr grossein Ausmasse Avird diese Untersuebung aucb 
bei Eallen vorgenommeu, wo die Diagnose kliniscb als sicber an- 
zuseben ist. Der Nacbteil fiir den Kranken ist verbaltnismassig 
unbedeutend, und der durcb die Untersuebung bedingte 2ieitA^er- 
lust in den meisten Eallen bedeutungslos. Rontgenuntersuebungen 
sind jedocb, Avie Avir alle wissen, niebt 100 %-ig sicber, wenn es 
sicb um Diagnosesteliung bandelt, sondern vielinebr ein Hilfsmittel 
fur den Kliniker. Bei Ulcus perforans muss man damit reebnen, 
dass eine gewisse Zabb von Eallen niebt durcb Rontgenunter- 
suchung nacbweisbares freies Gas in der Baucbboble aufAveist. 

Die Angaben iiber die Anzabl der rontgeiinegativen Ealle Aveeb- 
seln. Die Zablen sebAvanken zwiseben 10 und 35 %. Erimann- 
Dahl bat unter 116 Eallen 18 % negative, Klason unter 81 Eal- 
len. 10 % negative. In meinem Material sind 150 Kranke auf 
freies Gas bin untersuebt. AAmrden, und von ibnen sind 34, d. b. 
23 %, negativ gewesen. Unter diesen negativen Eallen konnte 
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mail bei einem, naclidem man einige Stuiideii zugewartet hatte 
bei erneuter XJntersucliung freies Gas nacb.weisen — die nacb der 
Perforation verflossene Zeitspanne scbeint sonst fiir das Vorkom- 
inen von freiem Gas belanglos zu sein. In einetn weiteren Palle 
wiirde eine KontrastfiiUiing des Magens vorgenominen, und diese 
gab liber die Perforation Bescbeid. tlber die Kontrastfiillung bei 
Perforationsperitonitis berrsclien geteilte Ansicbten. Im allge- 
ineinen gilt sie als nngefab.rlich, zieht aber die Eontgennnter- 
sucbnng binaus, was fiir die Kranken einen Nacbteil bedeutet. Aus- 
serdein gibt sie, selbst beim Vorliegen einer Perforation, niclit im- 
mer positiven Ausscblag. Von mancber Seite ist betont worden, 
dass die Kontrastmasse in freier Bancbholile fiir den Kranken ge- 
fabrliclier sei als Speisereste und anderer, inehr pbysiologischer 
Mageninlialt. Wie es hierinit aucli stehen mag, so ist die Unter- 
sucbung anf freies Gas die iviclitigste. Unter den iibrigen Eont- 
gennegativen konnte in 2 Pallen beim Eroffnen des Peritoneums 
bei der Operation freies Gas nachgewiesen werden — dock ist es 
moglicli, dass gewisse Krankengescbicbten diesbeziiglicli iinvoll- 
stiindig sind, so dass die Zalil vielleiclit bober sein miisste. Bei 
einem weiteren rbntgenuntersucbten Palle konnte in einer mit 
Pliissigkeit gefiillten Hoble vor dem Magen freies Gas nacbgewie- 
sen werden. Die Diagnose ))abgesackte Perforatione wurde bier bei 
der Operation bestatigt. 

Welcbe Konsequenzen bat nun ein negativer Eontgenbefund 
gebabt? — In der Mebrzabl (27) der Palle ist das kliniscbe Bild 
so klar oder docb so stark auf perforiertes Ulkus verdacbtig ge- 
wesen, dass auf diese Diagnose bin sofort eine Operation vorge- 
nommen wurde. In 3 Fallen war das kliniscJie Bild so unhlar, dass 
der negative Rontgenbefund ein in 2 Fallen ungluchliclies Zuwarten 
veranlasste. In 4 Pallen fiibrte der negative Eontgenbefund dazu, 
dass man sicb zunacbst fiir die Diagnose Appendizitis entscbloss 
und mit Wecbselscbnitt und Appendektomie zu operieren begann 
was man natiirlicb immer tun muss, wenn die Diagnose unsicber ist. 

Icb babe es aucb fiir interessant gebalten nacbzuseben, wie sicb 
diejenigen Palle entwickelt baben, bei denen keine Eontgenun- 
tersucbung vorgenommen worden war. Der Grand dieses Um- 
standes war natiirlicb, dass die Diagnose als so sicber angeseben 
wurde, dass man es fiir unnotig bielt, eine — wie man meinte 
sicbere Diagnose durcb Eontgenuntersuobung zu bestatigen. In 
der Mebrzabl dieser Palle wurde die Operation auf die Diagnose 
Ulcus perforans bin vorgenommen. In 11 Pallen war die Diagnose 
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VOX der Operation Appendizitis. Die 4 obenerwalinteii Falle, die 
inbezug auf freies Gas negativ waren, mit einberechnet, ist also 
Appendizitis als Fehldiagonse 15mal vorgekommen (7.5 %). Ba- 
GER hat unter 1,495 Fallen diese Fehldiagnose in 14 %. Dabei ist 
jedoch zu benierken, dass an seinem Material die Bontgenunter- 
suchung nnr bei wenigen (etwa 60) Fallen vorgenommen wurde. 
Dutch vermehrte Frequenz der Rontgen unter suchnng bei akuten 
Bauchfallen hat die Fehldiagnose abgenommen, was aus den obi- 
gen 2ahlen hervorgeht und den Wert dieser vervollstandigenden 
Untersuchung bei akuten Bauchfallen darlegt. In heinem emzigen 
Falle hat sich in unserem Material die Unterlassung einer Rdnfgen- 
untersuchung ungiinstig ausgeivirlct. Dagegen liahen ivir in der 
Grufpe 'hRontgenuntersuclite mit negativem Befundu 2 Falle von 
tddlichem Ausgang injolge Zuivartens ivegen unJclarer Diagnose, was 
zeigt, wie isichtig es ist, sich auf einen negativen Rontgenhefund nicht 
vbllig zu verlassen. 

Die Fehldiagnose Appendizitis ist fiir den Kranken nie von 
Belang gewesen, da immerhin ziemlich schnell eine Operation vor- 
genommen wurde. 

Ausser Appendizitis, ist eine weitere Fehldiagnose vorgekom- 
men, die sich fiir den Patienten nicht nachteilig auswirkte. Es 
handelt sich um einen Fall, wo die Perforation des Magens in 
eine Hernia epigastrica hinein stattgefunden hatte, und wo die 
Diagnose vor der Operation auf eingeklemmte Hernie lautete. 

Die Diagnose akute Pankreatitis ist nur in einem Falle vorge- 
kommen, bei dem die Rontgenuntersuchung negativ ausfiel. Die- 
ser Fall fiihrte zum Tode. 

Ausser diesen Fallen, seien weitere 2 besonders erwahnt. Es 
handelt sich uni einen Fall (Aufnahme-Rr. 1868/37), wo eine Re- 
sektion zur Ausschaltung vorgenommen worden war. Nach dieser 
wurde der Kranke 19 Tage nach der Operation in die Innere Ab- 
teilung ubergefuhrt. Wahrend er noch in der Inneren Abteilung 
lag, erlcrankte er an akuten Bauchschmerzen, was eine Laparo- 
tomie veranlasste. Es erwies sich, dass eine Perforation des belas- 
senen Geschwurs vorlag. Die zuriickgelassene Pyloruspartie war 
fest mit dem Pankreas verwachsen. Die Perforation sass an der 
Vorderseite. Der Kiranke erholte sich. Die Resektion zur Ausschal- 
tung hat, nach gewissen Mitteilungen aus den letzten Jahren zu 
urteilen, immer mehr Anhanger gewonnen, und kiirzlich hat 
JoHNssoN (1945) das Ergebnis einer grosseren Anzahl solcher Re- 
sektionen vorgelegt, ein Material, in dem damals kein Fall von 
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Perforation des belassenen Gescliwiirs vorgekoinnien war. 'iVeim 
diese Komplikation Ixiernaclx aucli selteii zu sein sclieint, muss 
man in Wirldickkeit mit der jMogliclikeit einer Perforation eines 
belassenen Geschwiirs reclinen. 

Der zweite Fall war ein Kranker, der 7 Jalirc friilier wegen Ulkus 
mit Gastro-Enterostomie operiert worden war, einige Jalrre ge- 
bessert war, nacb etwa zwei Jabre dauernden, erneuten Bescliwer- 
den aber eine Perforation bekam. 

Gleiciizeitige Bhitung und Perforation ist selten. Der Satz »a 
bleeding nicer will not perforate and a perforating ulcer will not 
bleed« bestebt jedocb niebt zu Peebt. Baron (1942) bat unter 
400 Perforationen 3 % mit gleicbzeitiger Blutung. In diesem Ma- 
terial bat ein Kranker seine Perforation ini Anschluss an eine 
akute Blutung bekominen, deretwegen er in der Inneren Abteilung 
lag. Die Kombination akute Ulkusblutung-Perforation sebeint 
also selten zu sein. Hieran ist zu denken, wenn man akute Baueb- 
symptome bei Kranken mit bestebender Ullcusblutung vor sick 
bat. Hm und wieder einmal konnen diese Symptome iiberaus bef- 
tig sein mit Sebmerzen im Epigastrium, wo die Kranken aucb sebr 
druckempfindlicb sind, in der Hegel ist aber der Baucb bierbei 
weicb. Die Symptome erklaren sicb wabrscbeinlicb so, dass der 
stark blutige Mageninbalt anf den Duundarm einen iiberaus kraf- 
tigen Keiz ausiibt, vielleicbt eine »mecbaniscbe« Enteritis. 

Lokalisation der ferforierenden GescJmiire: Bei 196 Fallen liegeu 
Angaben iiber den Sitz des Gescbwiirs vor. Bei vielen dieser Falle 
ist nur »Pylorus« verzeiebnet, obne Angabe dariiber, ob die Ma- 
gen- Oder die Duodenalseite betroffen war, was bei der Opera- 
tion ja oft aucb sebwer zu entsebeiden ist. Diese Falle sind in einer 
besonderen Gruppe zusammengefubrt worden, 

Tabelle S. 


Lokalisation Anzahl jFalle Mortalitat 

Magen 85 19-0 % (16 gestorben) 

Pylorns 40 12.5 % (5 " ) 

Duodenum 71 12.6 % (9 » ) 


Von den Magengescbwiiren baben 3 nacb binten in die Bursa 
omentalis perforiert (0 Todesfalle). Bei 7 der Falle sass das Ge- 
scbwiir sebr bocb oben an der Curvatura minor, gleicb unterbalb 
der Kardia. 

1 Duodenalgescbwiir bat nacb bintern perforiert. Im Vergleich 
zu anderen Angaben sebeinen bei uns die Perforationen nacb bin- 
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ten in geringer Zalil vorzukommeii (reiclilicli 2 %). Eager ]iat 4 % 
und Pbtren 11.7 %. Die Perforationen nacli liinten liaben zu- 
meist eine lioliere Mortalitat (Eager), was mit den diagnostischen 
und operationsteclinisclien Scliwierigkeiten zusammenliangt, dock 
isfc von unseren Pallen kein einziger gestorben, was wobl ein rei- 
ner Zufall sein wird, da es sick urn nur 4 Ealle kandelt. 

Ein sickerer Untersckied der Magen- und der Duodenalge- 
sckwiire inbezug auf die Mortalitat ist im Sokrifttuni niokt zu fin- 
den, dock sckwanken die Angaben. Wenn man von den Pylorus- 
perforationen absiekt, so sckeinen die Magengesckwiire jedock 
eine etwas kokexe Sterblickkeit aufzuweisen als die Duodenal- 
gesckwiire. 

O'pemiionsmethode: Von den 200 Eallen warden 197 operiert. 

Tnbcllc {). 

Operationsmethodc Anzahl Balle Gestorben Mortalitat 


Raphie -i- ovtl. Witzelfistel 

140 

14 

10 % 

Raphie + G. E 

4 

2 


Exzisiou + evti. Witzelfistel 

38 

5 

13 % 

Primare Slagenresoktion 

3 

0 

0 % 

Laparotomie -f Drainage der Rauclihohle. . . 
Laparotomie Witzelfistel durcli die Per- 

6 

4 

foration 

6 

6 


Nicht operiert 

3 

1 



Eapkie der Perforation allein ist also die gewoknlickste Opera- 
tionsmetkode gewesen, dock wnirde in einigen Eallen, wie aus der 
Tabelle kervorgekt, eine Exzision vorgenommen. Eine AVitzelfis- 
tel zu entlastenden Zweeken ist bci 122 der Ealle angelegt wor- 
den. Primare Sekliessung der BaucLkokle fand in samtlicken Fal- 
len statt, ausser in 3, wo eine Drainage als uotwendig eracktet 
wurde (iegendwie nackteilig kat die Drainage in diesen Fallen 
niokt gewirkt). 

Unter den 56 Fallen, wo eine "Witzelfistel nickt als notwendig 
angeseken wurde, sass die Perforation bei 34 (3 gestorben) am 
Pylorus oder im Duodenum. In diesen Fallen fand auck keine 
primare Einlegung eiiier Duodenalsonde statt, um den Magen die 
ersten Tage zu entlasten. Den Operationsberickten nack zu ur- 
teden, diirfte der entsekeidende Faktor inbezug auf das Anlegen 
einer Fistel die Furckt des Operateurs vor postoperativen Pas- 
sagesekwierigkeiten durck den Pylorus gewesen sein. Eei den 
Magengesekwiireu wurde deskalb in der Eegel keine Fistel ange- 
legt. Fdr (he EntleerungsverJialtnisse nacli der Operation ausscJilag- 
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gehend isl jcdoch niclit mir die Pyloruspassage, sondern aucli in 
vielleicU nocU lidlicrcm Grade die Tomisverhaltnisse im 3Iagen, uni 
man hat deshalb in vieJen Fallen in den erslen Tagcn postoperatives 
Erbrechen geseJien, auch hei hock oben im Magen silzenden Geschwii- 
ren, wo cine Fistel nicht als notwendig erachtet wnrde. 

Eiii Nacliteil des Felilens einer Fistel kann ausserdem in einer 
unnotigen Beanspruckung der Suturen bestelien — in nnserem 
j\Iaterial liaben wir jedock keinen Fall von Versagen der Niikte. 
Abgeseken von Erbrecken in den ersten Tagen, sind bei den Fal- 
len okne Fistel jedock keine bedeutenderen Ffackteile vorgekoni- 
men. Dock diirfte es sicker sein, dass der Kranke es mit einer ent- 
lastenden Fistel bedeutend rukiger kat. Eine die ersten Tage per- 
manent im Magen liegende Duodenalsonde leistet dieselben Dien- 
ste vie eine Witzelfistel. Vielen Kranken ist jedock das stiindige 
Liegen mit einer Duodenalsonde unangenekm. Andrerseits ist der 
Nackteil einer ricktig angelegten Witzelfistel gering — kockstens 
bekommt man durck Infektion vonr Fistelkanal aus verspiitete 
Wundkeilung. Nack den Operationsberickten zu nrteilen, sekeint 
nack Anlegung der Fistel in der Regel keine Befestigung des Ma- 
gens an das Peritoneum parietale vorgenommen ^Yorden zu sein. 
Dies kann vielleickt eine gewisse Gefakr mitsickbringen, und in 
einem Falle ist denn auck eine ernste Komplikation zur Witzel- 
fistel eingetreten. Es kandelte sick um einen Ea’anken, der 28 
Tage nack der Operation an subpkrenisckem Abszess starb, welch 
letzteres sick bei der Selction als mit der nock immer offen steken- 
den AVitzelfistel direkt zusammenliangend erwies. Es ist moglick, 
dass diese Komplilvation nickt aufgetreten ware, wenn der Magen 
an das Peritoneum parietale befestigt worden ware. 

Gastro-Enterostomie als primare Entlastung ist nur in einigen 
wenigen Fallen angelegt worden. Aus den Jahresberickten unserer 
Kreiskrankenkauser geht auck hervor, dass diese Metkode heut- 
zutage sekr wenig Verwendung zu finden sekeint. — In einem 
Falle (Aufnakme-Nr. 739/33) bekam der Kranke nack der wegen 
Perforation vorgenommenen Operation Stenosebesekwerden und 
lag immerzu mit starker Retention. Fiinf AA^ocken nack der ersten 
Operation wurde eine Relaparotomie vorgenommen und eine 
Gastro-Enterostomie angelegt. Darauf glatter Nackverlauf. 

Primare Resektion wurde nur bei 3 FMlen vorgenommen, alle 
mit giinstigem Ausgang. — Die scklecktesten Ergebnisse zeigen 
diejenigen Falle, wo man nur die Bauckkokle drainiert oder durck 
die Perforationsoffnung eine Fistel angelegt katte. Dies kann an 
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sich ja niclit wundernelimen, da die Methoden nur "bei den in 
prognostischer Hinsiclit am scldeclitesten gestellten T'allen zur 
Verwendung gekommen sind. Die Kxanken waren fast ansnaKms- 
los alt nnd katten 21 Stnnden alte oder nock altere Perforationen, 
zumeist von Magengesckwiiren. Ick finde es jedock fraglick, ok es 
ricktig sein kann, grosse, kallose, perforierende Magengesckwure 
sick selbst zn uberlassen nnd den Magen nur durck eine Pistel in 
der Operationsoffnung zn entlasten, statt das Gesck^vnx zn scklies- 
sen, evtl. zn exzidiexen, mit Oment zn decken nnd eine gewokn- 
licke Witzelfistel anznlegen. 

Bei 2 Pallen, wo die Bauckkokle nnx dxainiei’t worden wax, 
katte keine diffuse Peritonitis vorgelegen: die Perforation katte 
bei dem einen Dalle einen Abszess zwiscken Leber nnd Magen ge- 
geben. Bei dem anderen lag ein snbpkreniscker Abszess vox. Die- 
ser letztere Pall gekort wakrsckeinlick zn denjenigen, wo die Per- 
foration spontan geheilt war nnd dann einen Restabszess gegeben 
katte, Bei einem der zn dieser Gruppe gekorenden Palle, der gestor- 
ben wax, konnte die Perforation denn anck nickt wiedergefunden 
werden; dagegen lag ein grosser Abszess im Omentum minus vor. 

Dass Perforationen spontan anskeilen konnen, ist n. a. von Ba- 
GER betont worden, der in seiner Inangmal-Dissertation anck an- 
dere Autoren erwaknt, die spontan ausgekeilte Piille besclnieben 
kaben. In dem Material aus Gefle kaben wir 2 der nickt-operierten 
Palle, die dies gleickfalls veransckanlicken. Bager fragte sick, ob 
nickt die Diagnose spontan ausgekeilte Ulkusperforation durck 
ausgedekntere Verwendung der Bontgennntersuckung mit Nack- 
weis von freiem Gas an Hanfigkeit zunekmen wlirde. Dass sie 
trotz allem nack wie vor als selten gilt, kangt natnrlick damit zn- 
sammen, dass unverzuglick operiert wird, so bald Anamnese, Sta- 
tus nnd Rontgenbefnnd freien Gases fiir eine Dlknsperforation 
sprecken. 

Der erste unserer Palle war ein 33jaliriger Mann mit typisckem 
Krankkeitsbeginn (dock feklte eine Dlkusanamnese) nnd freiem Gas 
im Bdntgenbilde, Dock gingen die Symptome gleick nacb der Auf- 
nakme zuriick, mid da die Rdntgenaufnabme von dem betreffenden 
Ghiinrgen znerst falsck gedeutet wurde, wnrde der Kranke nack Hause 
geschickt. Bei der Durchsickt der Bontgenbilder am folgenden Tage 
wurde der Irrtum entdeckt nnd nack dem iCranken gesandt. Dieser 
war jedock syrnptomfrei, okne objektive Anzeicken einer Peritonitis. 
fSpater wurde eine Kontrastrontgenaufnakme gemackt nnd ein Dlcus 
duodem nackgewiesen. Nack _1 Monat langer Ulkuskur gekeilt entlassen. 
er zweite Fall war ein 62jakTiger Mann mit P/ajakriger Dlkusanam- 
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ncsc tuid typisclieiu Kriinklioitsbcginn. Bci tier UnteL'.siiclumg An- 
cleutuiig von Muskelspaiinung iin Epigastrium imd daselbst Driick- 
.scliraerz. Rdntgcn zcigte freies Gns. Aus irgendeincm Gnmde, der aus 
der Krankcngeschiclite iiiclit crsichtlich ist, wurdc zugewartet, und die 
Symptomc gingcu zuriick. Die Kontrastrdntgenaufnalmic crgab hier 
ein lioch obeii an dor Curvatnr.a minor sitzendes Ulcus vcntriculi. 

Der dritte iiicbt opericrte Fall war cine iilterc Frau, bci der die Dia- 
gnose Ulcus pcrforans gcstellt Avordcn \var, die Operation jcdoch niclit 
vorgenommcn wurde, da die Kranke glcichzeitig eiue Nephritis hatte. 
Der Fall endetc todlich. 


KomfKlxiiionen wid Todesitrsachcn: Die postoperativeu Ivom- 
jolikationcn bei Ulcus perforans bcrubeii auf der Peritonitis und 
ihreu Spatlcomplikcationen. Angaben liieriiber liegcn in so gut wie 
alien Krankengeschicbten vor. Dagegen felilen bier Angaben uber 
leiclite Wundinfektionen und wabrsclieinlicb iiber die leicht ver- 
laufenden Tbrombosen. ^’iele Fiille mit subfebrilen Tempera turen 
im Nacbverlauf habcn wahrscheinlicb Tbrombosen oder auch 
nicbt mittcls Rontgcn bestiitigto Pleurareizuiigen gebabt. Die 
Komplikationcn lindct man in Tabelle 10. 


Tabcllo 10. 


Peritonitis 23 (23 gcstorb.) 

Subphren. Abszess ... 8 (4 >> ) 

Douglasabszess 4 

Ruptur d. Laparo- 

tomie\7unde 3 (1 gostorb.) 

Pleuritis (olino An 
zeiolien eines sub- 
pliren. Abszesscs ) . . 5 


Pneumonic, Bronclio 

pncuni 

Tliromboso, Embolic 

Kolonfistcl 

Dekubitus 

Bnuchwandabszessc . 


10 (2 gcstorb.) 
2 (2 0 ) 
1 

1 (1 gcstorb.) 


Die den Cbirurgen am meisten interessierenden Komplikatio- 
nen sind die 3 ersten, und in diesen Gruppen kann man, wie obeu 
erwahnt, damit recbnen, dass die Angaben der Krankengescbicb- 
ten vollstandig sind. 

Von den 23 an ibrer Peritonitis gestorbenen Fallen, starben 5 
scbon in den ersten 24 Stunden, weitere 11 innerbalb von 4 Ta- 
gen und die iibrigen 7 innerbalb von 12 Tagen. 

12 Kranke baben intraabdominale Kestabszesse bekommeu, 
und von ihnen baben 2 als Komplikation eines subpbrenischen 
Abszesses ein Pleuraempyem entwickelt (diese beiden sind ge- 
storben). 

Unter den 177 Fallen, wo der Kranke die Peritonitis iibenmnden 
hat, sind in etioa 6 % Kestabszesse zur EnUvichlung gekommen. Die 
Zeitdauer zwischen Perforation und Operation scheint bei diesen 
11 Fallen keine Rolle gespielt zu baben, 8 der Kranken sind in- 
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nerhalb von 6 Stnnden und weitere 2 innerlialb von 12 Stunden 
nacb der Perforation operiert vorden. — Audi der Sitz des Ge- 
scbwiirs scbeint die Entstebnng dieser iComplikationen nicbt zu 
beeinflnssen, falls das Material nun diesbeziiglicbe Sclilussfolge- 
rungen erlanbt. 

1 Kranker wurde nacb 9 Tagen syinptomfrei entlasson, kam 
aber 10 Tage spater mit einem Eieberzustand zuriick. Allmablicb 
erwies sicb das Leiden als ein subpbreniscber Abszess. 3 Monate 
nacb der Operation gestorben. 

Nacliuntersuchung : Von den 167 Kranlccn, die ibre Ulkusper- 
foration iiberlebten, sind spater, nacb eingebolten Angaben, 10 
gestorben, darunter 2 an ibrer Ulkusla-ankbeit. Von diesen zweieii 
starb der eine nacb einer Resektion. Es bleiben 157 Ealle, von 
denen wir uber 121 Ealle Angaben erbalten konnten. Die Aus- 
kiinfte tiber die Patienten erbielt man zmn Toil dnrcb Anssenden 
von Fragebogen, znm Teil dnrcb Angaben in ICrnnlcengescbicbten 
uber spater iin Krankenbaus bebandelte Patienten. Das Ergebnis 
der Nacbuntersucbnng gebt aus Tabelle 11 bervor. 


Tabcllc 11. 



Gesaratzahl 

Ge- 

.suiul 

Gcbcs- 

scrt 

Nicht 

Oporationsmethodo 

Nficliunter- 

sncliter 

gebesscrt 

Rozidiv 

Eaplue 

88 

23 

10 

55 

Exzision 

28 

7 

8 

13 

Sutur + G. E 

1 

1 



Resektion 

9 

1 

1 


Drainage 

...... 1 

1 . 



Nicht operiert 

1 



1 


121 

33 

19 

69 


52 

Die Beobacbtnngsdaner bei den zu der Gruppe Gesunder oder 
Gebesserter Gezablten betragt mindestens 1^/^ und bocbstens 16 
Jabre. Icb inuss vielleicbt darauf aufmerksain macben, dass zur 
Gruppe der Gebesserten Ealle gerecbnet wurden, die angaben, un- 
bedeutende Bescbwerden obne daraus folgender Herabsetzung 
der Arbeitsfabigkeit zu baben. Die Grenze zu zieben, ist natilrlicb 
scbwer, aber so lange der Patient nicbt meint, einen Arzt kon- 
sultieren zu mtissen oder eine Herabsetzung der Arbeitsfabigkeit 
zu baben, bin icb der Ansicbt, dass man die Bescbwerden als un- 
bedeutend bezeicbnen kann, und diese Ealle niit denjenigenj die 
sicb ftir gesund anseben, zusammenwerfen kann. 
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Wie aus Tabelle 11 hervorgeht, baben 69 Palle (57 %) von den 
Nachiintersucbten nocb immer bedeutende Bescbwerden oder sind 
wegen ihrer Ulkuskranklieit nocbmals operiert worden. Von die- 
sen 69 Eezidivf alien sind 47 Valle (66 %) ernent operiert ^Yorden 
— in 1 Valle wegen erneuter Perforation; in 44 Vallen^ wurde Re- 
sektion vorgenommen und in 2 Vallen Anlegung einer Gastro- 
Enterostomie (die beiden letztgenannten Valle waren altere 
Leute, mit vorwiegend Stenosesymptomen). Von diesen erneut 
operierten Vallen ist 1 im Anscbluss an eine Resektion gestorben, 
was eine Mortalitat von 2.2 % bei diesen sekundar vorgenomme- 
nen Ulkusoperationen ausniacbt. Diese Mortalitatszabl ist zwar 
anf eine ziemlicb geringe Zabl von Vallen berechnet, dock ist sie 
nngefahr ebenso gross, wie die, mit der man bei Eesektion bei 
friiher nicbt perforierenden Gescbwiiren recbnen muss (in den 
Jabren 1940 — 45 sind bier in nnserer Abteilung wegen TJIkus 551 
Magenresektionen vorgenommen worden mit 16 Todesf alien, also 
2.9 %). Wir sind der Ansiclit, dass ScJdiessung, evil. Exmion, des 
Gesclmurs hei Perforation und sekundar vorgenommene ReseUion 
hei den Rezidivf alien eine geringere Mortalitat geben ah primdr aus- 
gefuhrte Reselction. Jedoch fehlt uns ein eigenes grosser es Material 
primdrer Resektionen bei Ulcus perforans als V ergleiclismaterial. 

Wie oben betont, sind nicbt weniger als 66 % der Rezidivfalle 
nocbmals operiert worden. Dies ist eine bedeutend bobere Zabl 
als die von Bjoekroth (55 %) und Gelin (26 %) gebracbten und 
bangt mit der im biesigen Kreiskrankenbause berrscbenden akti- 
ven Einstellung zu Ulkusrezidiven zusammen. 

Wenn man die Valle naber inbezug darauf analysiert, wie bald 
nacb der Perforation ein Resektion veranlassende Rezidiv aufge- 
treten ist, so findet man, dass 61 % ihr Rezidiv innerhalb eines 
Jabres bekommen baben und 84 % innerbalb von 3 Jaliren. 
Unter den iibrigen war das langste freie Intervall 10 Jabre. 
Unter den 22 Vallen, wo der Riickfall nocb keinen operativen 
Eingriff veranlasst bat, ist das Rezidiv in 13 Vallen (59 %) in- 
nerbalb von 3 Jabren aufgetreten. Das langste freie Intervall be- 
trug aucb bier 10 Jabre. 

Die Rezidivfrequenz unter denjenigen Vallen, wo nur eine Ver- 
nabung des GescbAvUrs vorgenommen wurde, ist 62 %, und wenn 

'■ An weiteren 2 Fallen ist seit dem Ausschreiben des Manuskripts wegen 
Rezidivs die Resektion vorgenommen worden, so dass die Gesamtzahl jetzt 4b 
Falle mit 1 Todesfall betragt. Diese 2 Falle bringen auch gewisse andere ver- 
iinderungen in den Tabellen mit sich, die die Schlussfolgcrungen jedoch nic i 
beeinflussen. 
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Exzision des Geschwixrs gemaclit wurde, 4=6 %. Dies spriclit da- 
fiir, dass eine Exzision anzustreben ist, was anoh Eager bereits 
betont bat. Wenn diese Exzision effektiv sein soil, muss sie je- 
docb riobtig gemacbt sein und nicbt nur eine Exzision der Per- 
forationsoffnung daxstelien. 

Der Krankenbausaufentbalt dauerte bei den unlcomplizierten 
Fallen in den friiberen im Material vertretenen J abren 3 — 4 Wocben. 
Im letzten Jabrfunft ist die Pflegedauer bedeutend gesunken, und 
die unkomplizierten Ealle baben selten mebr als 10 — 12 Tage im 
Krankenbaus gelegen, Eine Nacbbebandlung der Ebanken in Form 
einer sacbgemassen Ulkusbebandlung ist nicbt vorgekommen. 
Die Kranken sind mit Diatvorscbxiften nacb Hause entlassen 
worden. 

Es diirfte als ein Mangel unserer Ulkusbebandlung anzuseben 
sein, dass man den Perf or ationsf alien nacb der cbirurgiscben Be- 
liandlung nicbt eine regelrecbte konservative Bebandlung in einer 
inneren Abteilung angedeiben lasst, Wenn sicb dies durcbfiibren 
liesse, bin icb iiberzeugt, dass die Anzabl der Kiickfalle — jeden- 
falls die der ftuben Ruclcfalle innerbalb eines Jabres — bedeutend 
beruntergedriickt werden konnte. 

Die 52 Falle, die angeben, nacb der Operation wegen Perfora- 
tion gesund zu sein, sind inbezug auf die Dauer der Uilmsbescbwer- 
den vor der Perforation durcbgeseben worden. Es stellt sicb ber- 
aus, dass 4 die Perforation als erstes Symptom bekommen batten, 
9 weniger als 1 Jabr Symptome gebabt batten und die xibrigen 
39 langer, bis 15 — 20 Jabre, Bei denjenigen Fallen, die nacb mebr 
als lOjabrigen, periodiscben Ulkusbescbxverden eine Perforation 
bekamen und nacb palliativer Operation nocb immer symptom- 
frei sind (im ganzen 5 Falle), wurde bei zweien eine Exzision des 
Gescbwxirs vorgenommen und bei den xibrigen 3 nur Vernabung. 
Bei den 3 letzgenannten Fallen betragt die Beobacbtungszeit 7 
bzw. 11 und 12 Jabre, bei den erstgenannten nur l '^/2 Jabre. Wenn 
aucb eine Exzision anzustreben ist, so zeigt dies docb, dass blosse 
Vernahung des Gesclmurs langdauernde Rezidivfreilieit geben hann, 
selbst wenn vor der Perforation eine lange Ullcusanamnese vorge- 
legen hat. 

Wie lang ist die Beobacbtungszeit zu bemessen, damit man ein 
Ulkus als gebeilt anseben kann? Es stellt sicb beraus, dass der 
Kranke in gewissen Fallen bis zu 10 — 12 Jabre lang rezidivfrei 
bleiben kann, um darauf erneut Bescbwerden zu bekommen. Soil 
man dies nun als Rixckfall oder als Neuerkrankung bucben? In 
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unserein jMaterial liaben wir 2 Falle, die nacli Operation wegen 
perforierenden Duodenalgesclnviiren 8 bzw. 10 Jabre lang symp- 
tomfrei waren, kurzlicli von neuem erlcrankt sind irnd beicle koch 
oben an der Curvatura jninor sifczende Magengescbwiire auf- 
weiseii. 

Die Nacbuntersuchung des Materials liat also dargelegt, dass 
man bei 43 % der Falle mit palliativen Eingriffen vollige oder fast 
vollige Symptomfreilieit erlangt bat. Einen Vergleicb zwiscben 
Kesektion und palliativen Eingriffen liisst das Material nicht zu, 
da die Resektion nur an 3 Fallen vorgenommen -wurde. Ferner 
erweist e.s sick, dass 47 Falle erneut operiert vnirden, darunter 
einer wegen erneuter Perforation. Die Mortalitat bei einer spiite- 
ren Resektion (46 Falle) betrug 2.2 %, also nicbt mebr als die, 
mit der wir bei operativem Eingriff an friiber nicbt perforieren- 
den Gescliwilren rccbnen rniissen. 


Ziisammenfassung. 

Verf. bericbtet iiber 200 Falle von Ulcus perforans aus den Jab- 
ren 1930 — 44. Von diesen sind 33 oder 16.5 % gestorben. — Die 
Mortalitat bat fiir Manner ein stiindiges >Sinlcen gezeigt. In den 
JabifunfterL 1930—34, 1935 — 39 und 1940 — 44 Avar sie 21, bzvr. 
11.1 und 8 %. Fiir Frauen iiiiigegen ist sie ungefalu- unverandert 
geblieben, etAva 40 — 50 %. Verf. bespricbt biermit zusainmen- 
bangende Probleme. — Verf. betont das bedeutende tjberAviegen 
der Manner (88 %) iiber die Frauen (12 %). 

Verf. zeigt, dass, gleichzeitig mit einer Zunabme der Gesamt- 
zabl der Ulkusperforationen in den obenerAvalinten Jalirfiinften, 
eine deutlicbe Abnabme der Perforationsfrequenz eingetreten ist, 
in Prozent der Gesamtzabl operierter Ulkusfalle (Perforationen + 
nicbt-perforierende GescbAviire, bei denen Resektion oder evtl. 
Gastro-Enterostomie vorgenommen Avurden) gerecbnet. 

Es Averden die fiir die Prognose Avicbtigsten Faktoren bespm- 
cben, namlicb das Alter der IVranken und das Zeitintervall zAvi- 
scben Perforation und Operation, und Verf. kommt bier zu fol- 
gender Zusammenfassung: 

1. Die Prognose innerbalb von 6 Stunden nacb der Perforation 
ist beutzutage A’-erbaltnismassig gut, AAurd aber bedeutend scblecb- 
ter, .Avenn der Kranke iiber 60 Jabre alt ist. 

2. Die Prognose zAAuscben 6 und 24 Stunden nacb der Perfora- 
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tioB. ist heute verlialtiiismassig gut, wenn der Kranlce uuter 40 
JaKre alt ist. 

3. Die Prognose ist bei iiber 24 Stunden alten Perforationen 
sebx scblecbt, selbst bei jiingeren Personen. 

4. Die Prognose ist fiir Frauen bedeutend scMecbter als fiir 
Manner. 

Verf. bericbtet ferner iiber die Krankbeitsdauer vor der Per- 
foration und weist nacb, dass 13 % der Dalle obne voraufgebende 
Ulkussymptome perforierten. Gewisse Gesichtspunkte inbezug 
auf die Diagnostik werden betont. 150 Kranke sind mittels Bont- 
genaufnabme auf freies Gas in der Baucbboble untersucbt worden. 
Von ibnen waren 34, oder 23 %, negativ. 

Die verwendeten Operationsmetboden waren bauptsacblicb 
Eapbie (140 Dalle) oder Bxzision (38 Dalle), evtl. mit Witzelfistel 
(122 Dalle). Bur in 3 Dallen wurde primare Besektion vorgenom- 
men. In seiner Bacbuntersucbung findet Verf., dass die Bezidiv- 
frequenz bei denjenigen Dallen, wo nur eine Scbliessung des Ge- 
scbwiirs stattgefunden batte, grosser war (62 %) als bei Exzision 
des Gescbwiirs (46 %). Eine Exzision des Gescbwiirs scbeint also 
den Vorzug zu verdienen. 167 Dalle baben die Perforation iiber- 
lebt. Von ibnen sind 10 spater gestorben. Von den iibrigen 157 
Dallen sind 121 nacbuntersucbt worden. Von diesen waren 43 % 
gesund oder docb voll arbeitsfabig. 57 % batten bedentende Ulkus- 
bescbwerden. In letzterer Gruppe wurde an 46 Dallen Besektion 
vorgenommen mit 1 Todesfall (2.2 %). — Die Prognose erscbeint 
uns am giinstigsten, wenn man bei Ulcus p'erforans eine Exzision 
des Gescbwiirs vornimmt und an denjenigen Dallen, die spater 
Bescbwerden bekommen, sekundare Besektion. 


Summary. 

Tbe author gives an account of 200 cases of ulcus perforans 
between tbe years 1930—1944. Of these 33 (15 %) have died. 
Mortality for men has shown a steady decrease. In tbe 5-year 
groups 1930— 34, 1935—39, and 1940—44 it was 21, 11.1 and 8 % 
respectively. On tbe other band it has remained more or less un- 
changed for women — approximately 40—50 %. Tbe author dis- 
cusses tbe problems connected in this respect. He points out tbe 
considerable preponderance of men (88 %) over women (12 %). 

Tbe author shows that simultaneously with an increase in the 

17 — 464287. Acta cMr. Scandinav. Yol. ZCF. 
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total number of ulcer perforations during tlie 6-year periods 
mentioned above, tlie xoerforation frequenc}’-, calculated pro- 
centually to tlie combined number of operated cases of ulcus 
(perforated + unperforated sores ivliicli have been subjected to 
resection or possibly a G, E. Operation) have decreased con- 
sideralily. 

The most important factors for prognosis are discussed, namely 
the age of the patients and the time elapsing between perforation 
and operation and, in this connection, the author has arrived at 
the following conclusions: 

1) Prognosis within G hours after perforation is now relatively 
good but is considerably poorer if the patient is over GO years 
of age. 

2) Prognosis between G and 24 hours after perforation is now 
relatively good if the patient is under the age of 40. 

3) Prognosis is very poor for perforations of more than one 
day’s duration even in young patients. 

4) Prognosis is considerably worse for women than for men. 

Further, the author gives an account for the time of ilbess 

prior to the perforation and shows that 13 % of the cases have 
perforated without any previous symptoms of ulcus. Some diag- 
nostic points are expounded. 150 patients have been examined 
radiographically with due account to the presence of free gas in 
the abdominal cavity. 34 (23 %) of these have been nega- 
tive. 

The methods of operation used have, for the most part, been 
raphe (in 140 cases) or excision (38 cases) with eventual Witzel- 
fistula (in 122 cases). Primary resection has been resorted to in 
3 cases only. In his post examinations the author finds that fre- 
quency of relapse is greater (G2 %) in those cases where mere 
closure of the sore has been carried out as against 4G % where 
excision of the sore has been performed. Therefore it would seem 
that excision of the sore is more preferable. 167 cases have sur- 
vived perforation of which 10 have subsequently died. Of the 
remaining 167 cases, 121 have been re-examined. 43 % of these 
were in good health or fully capable of working. 67 % had con- 
siderable ulcus trouble. From the latter group, 46 cases have 
undergone resection with one death (2.2 %). Prognosis seems to 
be most satisfaetory if, in cases of ulcus perforans, one performs 
an excision of the sore and secondary resection on those cases 
who have subsequent trouble. 
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E6siim6. 

Deux cents (200) cas d’nlckes perfores de Festomac ou du 
duodenum portant sur les annees 1930 a 1914: ont Ite greves 
d’une mortalite de 16.5 %. II y a une difference remarquable 
entre le nombre des bommes (88 %) et celui des femmes (12 %). 
Pour les premiers la mortalite a 6t6 en degression reguliere d’un 
lustre a 1’ autre, etant de 21 % de 1930 a 1934, de 11 % de 1935 
a 1939, de 8 % de 1940 a 1944. Pour les femmes, en revanche, le 
taux est pratiquement reste sans changement (entre 40 et 50 %). 
Les problemes que cela souleve font Fobjet d’une discussion. — 
Les facteurs les plus importants dont depend le pronostic sont 
Fage du malade et le temps ecoule entre la perforation et Fopera- 
tion. L’auteui tire les conclusions suivantes: 

1) Jusqu’a 6 heures apres la perforation le pronostic est g5n4- 
ralement bon sauf pour les sujets de plus de 60 ans. 

2) Entre 6 et 24 heures il est relativement favorable pour les 
malades de moins de 40 ans. 

3) Si la perforation date de plus de 24 heures il est tres mauvais 
meme chez les jeunes. 

Treize pour cent (13) des cas eurent leur perforation sans avoir 
presente anterieurement de symptomes d’ulcere. 150 malades 
furent examines aux Eayons X pour voir s’il y avait, dans la 
cavite peritoneale, du gaz libre, et celui-ci fut d4couvert dans 
116 cas (77 %). — Les methodes op^ratoires de traitement ont 
ete: 1) La simple suture de Fulcere, 140 fois. 2) Son excision, 38 
fois. 3) La r4section partielle de Festomac, 3 fois. Le drainage 
temporaire de Festomac fut utilis4 dans 122 cas. — Des 167 ma- 
lades qui survecurent a Foperation, 10 moururent plus tard. Deux 
de ces dix deces furent causes par une recidive de Fulcere. A 121 
sujets on a demande, par le moyen d’un questionnaire, des ren- 
seignements sur leur etat actuel. Parmi eux 52 (43 %) etaient 
completement retablis, et 69 (57 %) accusaient des troubles 
gastriques consid4rables. Chez 49 de ceux-ci une seconde opera- 
tion eut lieu. La r4section partielle de Festomac fut pratiquee 
dans 46 de ces cas. Dn seul ne survecut pas a Fintervention (2. 2 %). 
La dur4e d’observation a vari4 entre 15 mois et 16 ans. — Le 
prognostic, pour les malades atteints de perforation d’ulcere, 
semble etre le meilleur lorsqu’on recourt a la simple suture de 
Fulcere ou a son excision, avec r4section ult4rieure en cas de 
recidive. 



From the Surgical Clinic, Karolinska sjukhuset, Stockholm. 
(Head: Professor JOHN Hellstbom.) 


Oil Spontaneous Complete Discharge of Stones 
from the Oallhladder and Common Duct. 

Bj 

K. A. HULTBORN. 


In cases of gall-stones, one seldom reckons vritli tke possibility 
tliat all tbe concretions might pass spontaneously; it is generally 
considered that, if the patients are troubled by the gall-stones, 
and if there are no contraindications, surgery should be recom- 
mended. 

It has long been Imown, however, that some of the gall-stones 
present may pass spontaneously per vias mturaJes, According to 
IMillbourn, some of the stones pass spontaneously in every other 
case of common duct stone. He further reports two cases, where 
all the stones in the gall-bladder and bile ducts had apparently 
passed spontaneously. In these two cases there were marked 
changes of chronic inflammation, but he also takes into account 
that spontaneous passage of all the concretions may occur in 
cases of a normal or slightly injured gall-bladder. 

Eewbribge states in 1937 that, for the pm'pose of dissolving 
the stones, he had given, in a series of known gall-stone cases, 
three grains of bile salts three times daily. A teaspoonful of olive 
oil was likewise fed, to furnish an adequate stimulus to empty 
the gall-bladder. After 9 months’ treatment in two cases where 
previous cholecystography had revealed a number of non-roentgen- 
opaque concretions, all of them had disappeared and the gall- 
bladder functioned normally. He writes: “These observations 
suggest that the cause of cholesterol gall-stone formation is a bde 
salt deficiency; when remedied, the gall-stones disappear.” 
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Presumably, however, these two instances are examples of the 
possibility that all the concretions may be pass from the gall- 
bladder, in these cases possibly aided by the choleretic and chole- 
cystoldnetic effect of the bile salts and olive oil. 

As so few cases are recorded in which all the concretions in the 
gall-bladder and bile ducts have passed spontaneously, I felt it 
might be of interest to present some such cases observed by us. 

Case 1. Woman aged 28, who in December 1945 had a t 3 rpical at- 
tack of gall-stone and since the beginning of 1946 had had four similar 
attacks. 

On March 18th, 1946, cliolecystographj was performed at Karolinska 
sinkhuset; Very faint contrast filling of the gall-bladder, which con- 
tracted after an egg meal. On examination in upright position, at the 
base of the gall-bladder a large number of peppercorn-sized non-roent- 
genopaque concretions were noted. Diagnosis, cholelithiasis. 

Operation was advised, but, owing to a finger infection, was post- 
poned. During the interval the patient had three severe gall-stone 
attacks. 

On May ISth, 1946, operation (by the writer), viz. cholecystectomy 
plus cholangiography plus exploration and drainage of the common bile 
duct. There were no adhesions encircling the gall-bladder, which ap- 
peared normal. Nor could any concretions be palpated in the gall- 
bladder, the cystic or the common duct. Cholangiography showed a 
somewhat wider common duct than normal. The contrast fluid passed 
into the duodenum. Level with the junction of the cystic duct there 
were at least three pea-sized defects, presumably air, which had been 
observed to enter during the injection of the contrast medium. The 
junction of the cystic with the common duct was now dilated, and 
spoons were introduced. No concretions were found on evacuating the 
common duct. Probes were easily inserted into the duodenum. Drainage 
of the common duct through the stump of the cystic duct. Three rub- 
ber tubes were directed towards the site of operation. 

Patho-anatomical fioidings: No concretions in' the gall-bladder. The 
wall was of normal thickness. The bile appeared healthy. Very slight 
signs of cholesterosis. Diagnosis, mild chronic cholecystitis. • 

On repeated cholangiography on May 21st, 1946, no concretions were 
demonstrated. 

When presenting herself at the out-patient department on July 1st, 
1946, the patient was symptom-free. 

Case 2. Woman aged 38, who in March 1943 had a typical attack 
of gall-stone. She was admitted to a hospital, where cholecystography 
was carried out on May 17th, 1943. The gall-bladder was of ordinary 
size^ and shape and well-filled. On examination in upright position a 
horizontal zone of approximately millet-sized more roentgenolucent 
patches, presumably representing concretions, was seen in the contrast 
shadow. Two hours after an egg meal the gall-bladder had completely 
emptied. 
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On account of tlie patient’s considerable obesity and of the short 
bistory, operation was declined. On September 27th, 194:4, another 
severe gall-stone attack. Afterwards almost constantly pain in the 
gall-bladder region. About October 2nd, 1944, icterus and tenderness 
beneath the right costal arch. 

At Karolinska sjukhuset cliolecystographj was performed on October 
28th, 1944: Normal contrast filling. No concretions. 

On November 23rd, 1944, renewed cholecystography. Neither on 
this examination could any concretions be demonstrated in the gall- 
bladder. The cholesterin concretions, fully the size of a pin-head, ob- 
served on jMay 18th, 1943, and which then had formed a layer in the 
lower portion of the gall-bladder, had obviously completely disappeared. 

Case 3. Woman aged 75, who since 1941 had repeatedly suffered 
from pain resembling gall-stone attacks. On several occasions simultane- 
ously fever. Since October 1945 increasing trouble. Never jaundice. 

At Karolinska sjulchuset cholecystography was done on February 6th, 
1945: The gall-bladder was filled with contrast fluid in normal con- 
centration. In it were found about five defects, scarcely pea-sized, re- 
presenting concretions. 

The patient was admitted to the Surgical Clinic of Karolinska sjuk- 
huset, where renewed cholecystography was carried out on January 28th 
and 30th, 1946. Filling of the gall-bladder with contrast medium in 
satisfactory concentration. The gall-bladder did not contain concre- 
tions. There is no doubt that the concretions observed on February 6th, 
1945, had disappeared. 

This is thus a case of roentgenologically established gall-stones, 
where at an operation performed 2 months after the X-ray ex- 
amination no concretions could be detected. In addition, two 
cases where at the initial cholecystography several small con- 
cretions had been demonstrated, but which on subsequently re- 
peated cholecystography did not exhibit any evidence of con- 
cretions. In all three cases we were dealing with but small con- 
cretions. 

As, according to my own experience and to that of others, a 
spontaneous passage of all such small concretions may evidently 
occur, repeated cholecystography is advisable, if some time has 
elapsed between the X-ray examination and the intended opera- 
tion, especially if the patient had experienced gall-stone attacks 
during the interval. Further, a more conservative attitude seems 
to be justified in cases with small concretions and roentgenologic- 
ally normal gall-bladder function. 

In order to improve the prospects for the passage of the con- 
cretions, choleretics, cholecystokinetics and spasmolytics should 
be tentatively administered in the interval. Bile salts stimulate 
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the bile secretion, whilst olive oil and raw yolks of egg produce 
emptying of the gall-bladder. Small doses of magnesium sulphate 
may aid by relaxing the sphincter of Oddi and favouring eva- 
cuation of the gall-bladder. Antispasmodics such as nitroglycerin, 
nitropent and, to some extent, papaverine and atropine open the 
sphincter. 

Summary. 

The writer reports a case with typical gall-stone history, where 
^cholecystography had revealed a number of small concretions, 
and where, at an operation performed scarcely two months later, 
no gall-stones could be detected. In addition, two cases are pre- 
sented which, at the initial cholecystography, had showed several 
minor concretions, and which, on subsequently repeated chole- 
cystographies, did not exhibit any evidence of calculi. In view of 
the possibility that all the concretions may pass spontaneously 
provided they are small, if some time has elapsed between chole- 
cystography and intended operation, X-ray examination should 
be repeated, especially if gall-stone attacks have occurred in the 
interval. In cases with small concretions and normal gall-bladder 
function, conservative treatment for some time, viz. choleretics, 
cholecystokinetics and spasmolytics, may be indicated. 

Zusammenfassung. 

Verf. berichtet iiber einen Fall mit typischer Gallensteinanam- 
nese, wo die Cholezystographie mehrere kleine Konkremente nach- 
wies, und wo bei einer knappe 2 Monate spater vorgenommenen 
Operation keine Gallenkonkremente zu finden waren. Ferner war- 
den 2 Falle wiedergegeben, die bei der ersten Cholezystographie 
mehrere kleine Konkremente aufwiesen, bei spater wiederholten 
Cholezystographien hingegen keine Anzeichen von Steinen zeig- 
ten. Im Hinbliok darauf, dass alle Gallenlconkremente, wenn sie 
klein sind, spontan abgehen konnen, muss man, wenn zwischen 
der Cholezystographie und der geplanten Operation einige Zeit 
verstrichen ist, erneute Rontgenuntersuchung vornehmen, ganz 
besonders falls in der Zwischenzeit Gallensteinanfalle vorgekom- 
men sind. Bei Fallen mit kleinen Konlcrementen und normal 
fungierender Gallenblase kann eine Zeitlang gegebene konser- 
vative Behandlupg mit Choleretika, Gholezystokinetika und 
Spasmolytika indiziert sein. 



From the Surgical Departmeut A., Copenhagen County Hospital, 

Denmark. 

(Surgeon-in- chief: Professor POUL ilORVILLE, M. D.) 


Drainage in Operations on the Bile Passages. 

By 

HROAR HALDBO. 


The question of drainage may not be one of the most important 
ones in surgery of the bile passages, but it is by no means in- 
significant. Moreover, no doubt, superfluous amounts of drain- 
age are still employed in many clinics. It will be appropriate 
therefore in the following to touch on some of the problems con- 
nected with this question and at the same time to review a material 
that will serve to elucidate it. 

It is to be emphasized at once that here we shall not be dealing 
with the more complicated operations employed, for instance, 
in stenosis of the cholodochus, but only the drainage in the more 
common operations on the bile passages. 

Speaking of drainage, of coui’se, we have to distinguish between 
the drainage — rubber drain, cigarette drain, meshes etc. — 
after cholecystectomy and the choledochus drainage. The material 
of the department will be reviewed with regard to these two 
categories, and the favourable or injiu'ious effect of the drainage 
will be estimated from their operative mortality, the post-opera- 
tive course and complications, besides the final results. The 
material of this department from 1927 — 1937 is inchrded in the 
review, in spite of differences in the two materials, because, 
among other things, the significance of the question is to be 
elucidated also as far as the late results are concerned — and 
here we have just a period in which enormous amounts of drainage 
and constant choledochus drain were employed. 
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The question of drainage may not be one of the most important 
ones in surgery of the bile passages, but it is by no means in- 
significant. Moreover, no doubt, superfluous amounts of drain- 
age are still employed in many clinics. It tvill be appropriate 
therefore in the following to touch on some of the problems con- 
nected with this question and at the same time to review a material 
that will serve to elucidate it.. 

It is to be emphasized at once that here we shall not be dealing 
with the more complicated operations employed, for instance, 
in stenosis of the choledochus, but only the drainage in the more 
common operations on the bile passages. 

Speaking of drainage, of course, we have to distinguish between 
the drainage — rubber drain, cigarette drain, meshes etc. — 
after cholecystectomy and the choledochus drainage. The material 
of the department will be reviewed with regard to these two 
categories, and the favourable or injurious effect of the drainage 
will be estimated from their operative mortality, the post-opera- 
tive course and complications, besides the final results. The 
material of this department from 1927 — 1937 is included in the 
review, in spite of differences in the two materials, because, 
among other things, the significance of the question is to be 
elucidated also as far as the late results are concerned — and 
here we have just a period in which enormous amounts of drainage 
and constant choledochus drain were employed. 
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When surgeons hesitate in closing the wounds primarily in 
such operations, it naturally is due to the following two reasons; 

1) Very often the operation has to be performed in an infected 
field; and 

2) there is a risk of bile oozing from the stump of the cystic 
duct, from the bed of the gall-bladder, or from the choledochotomy. 

The first of these factors — the infection — is not very likely 
in itself to play any particular role. The peritoneum possesses 
a groat capacity for dealing with inflammatory processes when 
the source of infection is removed. In connection with oozing 
of the bile, on the other hand, it is a serious matter, involving 
a great risk of diffuse peritonitis. The risk involved in biliary 
peritoneum is well loiown; at anj’’ rate in a great many cases it 
leads on to symptoms of peritonitis and severe intoxication, 
paralysis etc., whereas a small amount probably may become 
encapsulated and absorbed. 

The surgeons are still very far from agreeing about the risk 
of biliary oozing from the various parts. With careful treatment 
of the stump and peritonealization, the risk of oozing from the 
cystic stump is only slight. As to the bed of the gall-bladder, 
we have to take into consideration that in many cases several 
fine bile ducts — in rare cases, also larger ones — open directly 
into the gall-bladder. This fact, then, means the presence of a 
risk in a certain number of cases, rinally, as far as choledocho- 
tomy is concerned, we all know that it is difficult to close this 
incision so precisely as to exclude any oozing of bile — even after 
peritonealization. 

Our problem may fittingly be formulated in this way: Is drainage 
useful, injurious or indifferent? 

Drainage is employed to delimit an inflammatory process, 
remove exudate, divert the oozing of bile, drain the bile pas- 
sages in cholangitis and, finally, act as a safety valve if some chole- 
dochus stones be left beliind. Indeed, choledochus drain is said 
to be employed also for secondary cholangiography. 

It might seem bold to omit the choledochus drain after chole- 
dochotomy, but expriences have shown that this may be done 
(e. g., Mmizzi, Peibbam, Thoeek). 

All surgeons, who recommend the primary suturing in chole- 
dochotomy together with peritonealization agree that the first 
condition for the employment of this method is free passage 
through the choledochus — i. e., no remaining stones, no stenosis, • 
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a normal pancreas, and a normal Vater’s papilla. It is obvious 
that cbolangiograpby (MiRizzi 1931) may be of great value by 
establisbing -wketber these conditions may be fulfilled. No doubt, 
the dilatation of the papilla, with wMcb most surgeons conclude 
the cboledocbotomy, is also of great value to the outcome. 

On the other hand, probably the presence of cholangitis plays 
merely a minor role as long as the passage through the chole- 
dochus is free. In this connection, it means a great deal that 
baoteriologic examinations have shown that in many cases the 
choledochus bile keeps sterile even when the cystic duct and the 
wall of the gall-bladder are infected. But as soon as there is a 
stone in the choledochus, the bile in such cases will most often 
be infected — as pointed out by Mibizzi, who arrived at the 
conclusion that the choledochus bile undoubtedly soon becomes 
sterile again, once the stone and obstruction are removed. 

The noxious effect of the drainage may be summed up as 
follows: prevention of the normal physiological processes of delimi- 
tation — indeed, complete collapse of the operative field is pre- 
cluded by drainage — possibility of shock, increase in gastric 
and intestinal atony. Besides, choledochus drainage diverts the 
normal bile secretion from the organism — which is rather likely 
to be of some significance, at any rate, to debilitated patients ^ — 
and with protracted oozing fistulae it may become a serious 
matter ("the drainage should follow natural ways”, it is claimed). 
Stenotic processes in the choledochus may arise from traumatic 
injury by the drain, associated with lacking flow of bile distally 
to the drain. For these reasons, several surgeons — among others, 
Kirschner ■ — have given up the routine employment of chole- 
dochus drainage. Mention is to be made also of the risk of infec- 
tion through the drain. At any rate, this risk has to be reckoned 
with in secondary cholangiography. 

Finally I wish to point out the inconvenience to the patient 
implied by the drainage: it prolongs the postoperative stay 
in the hospital; its removal gives discomfort or pain; and even a 
rubber drain may cause some discomfort reminding of gallstones. 

As to the mentioned risk of stenosal processes in the chole- 
dochus, it undoubtedly is exceedingly slight. Walters states 
that in his material of 80 cases of choledochus stenosis treated 
operatively no less than 77 had developed post-operatively — 
and in 77 % of these cases the lesion had appeared after chole- 
cystectomy • i. e., the lesion is due to an injury produced by 
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the surgeon. Lahey, holding the same view, states that it is a 
panic injury most often due to arterial hemorrhage during the 
operation and ensuing' groping with hemostates etc. Instead of 
this, the hemorrhage may be stopped by simple compression of 
the hepatic artery with a finger in the foramen of Winslow. 

All told, then, there are several points suggesting that it is 
advisable in most cases to omit any voluminous drainage with 
gauze and similar means as well as drainage of the choledochus. 

Sufficiently large materials have made it evident that in maDy 
uncomplicated cases it is safe to close the wound primarily. 
But this requires that several conditions are met: subserous re- 
moval of the gall-bladder, careful and reliable closure of the 
cystic stump and complete peritonealization of the cystic stump 
and the bed of the gall-bladder. 

Pribram: and Thorek recommend primary closure also in 
cases where the gall-bladder could not be removed subserously on 
account of infection. Pribram employs cauterization of the mu- 
cous membrane of the gall-bladder and suturing of the margins, 
with very careful peritonealization. Thorek employs electro- 
coagulation of the gall-bladder wall, suturing of the margins, 
and covering of the field with free transplantation of the falciform 
ligament. The results reported from the two clinics are good. 
The methods have not been adopted generally as a routine method, 
but electrocoagulation is often applied to an inexstirbable rem- 
nant of a strongly infected gallbladder. 

Thorek goes as far as to claim that many of the patients died 
from the drainage, while the advocates of draining natural assert 
the opposite. In this country, KjiERGAARD has objected to the 
omission of drainage on account of the risk of biliary peritonitis. 
It is -further to be mentioned that some surgeons no longer employ 
primary closure to the same extent as before (e. g., v. Haberer 
cit. Orator). Among other surgeons taking part in the discussion 
of this question it is merely to be mentioned that Bakes states 
that in 346 cases of cholecystectomy no less than 230 showed 
oozing of bile for a few days — in spite of careful ligation of the 
cystic stump and subserous removal of the gall-bladder. As will 
be pointed out later, this is in conflict with our experiences. 

As far as that goes, the serviceability of a given method has 
to be estimated on the basis of the operative mortality, the post- 
operative course of the cases, the complications arising, and finally, 
the late results. Here, then, it will be appropriate briefly to 
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review our material of sucL. cases witli a view to tliese particular 
aspects. 

In our department, from its opening in 1927 to tKe end of 
1945 altogetker 539 operations were performed for cholelitliiasis 
and cholecystitis. During the first 10 years of this period {in 
176 cases, while Dr. Helsted was surgeon-in-chief) an enormous 
drainage was employed, with numerous gauze strips and drains. 
Since 1937 (when Professor Morville became surgeon-in-chief 
— altogether in 363 cases) the drainage .has been very scanty. 

In the first period the lethality was very high (21 %). Here 
it is to be mentioned that in this period the surgeon-in- chief 
rather hesitated in operating for cholelithiasis and insisted upon 
strong indication for operative treatment. So many of the cases 
in this period have been rather serious, and this has contributed 
to the high mortality. Also for other reasons the two groups of 
cases are not comparable. Thus, among other things, in the latter 
period lumbar anesthesia has been employed regularly, while in 
the former period the patients were operated on under universal 
anesthesia. Still, it is just on going through the material from the 
former period that we find some points that have to be emphasized: 
1) neither the development of peritonitis nor hemorrhage from the 
operating field is prevented by voluminous drainage; 2) further one 
patient died after intestinal prolapse following the removal of the 
drainage, and another patient died after 4 weeks with biliary 
fistula, without any gallstones being left; the number of “unex- 
plainable” deaths was very high, most of them falling under the 
term of “shock”, and at any rate it cannot be excluded that the 
amount of drainage played a part in these deaths, while broncho- 
pneumonia and atony may also have been a cause of the fatal out- 
come. On the other hand, it is to be mentioned that cholascos 
was not seen in any of these cases. 

After this, we may turn to the material from the period of 
1937—1945. 

We will consider first the technical principles of the operation. 
No operation has been performed at the acute state of the in- 
flammation. The procedure has consisted in subserous removal 
of the gall-bladder from the cystic duct after division of the peri- 
toneum and thorough orientation of the anatomical conditions con- 
cerning the cystic, hepatic and common bile ducts; oholedochotomy 
after the usual indications (history of jaundice, dilatation of the 
choledochus, small stones, wide cystic ducts, etc.); primary closure 
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of the choledochotomy, catgut ligation of the cystic stump, and 
finally a careful peritonealization over the deep bile passages and 
the bed of the gall-bladder. If the gall-bladder caimot he removed 
by good clivage, a remnant of the gall-bladder is often left for 
electrocoagulation and suturing of the margins. The drainage is 
practically limited to a cigarette drain exclusively; and this is 
not placed in close apposition to the site of the suture; besides, 
it is removed 3 days after the operation. Choledochus drainage has 
been employed altogether only 9 times, and in the last tv?o years 
the vround has been closed primarily in 37 cases, all with an 
uneventful postoperative course. The results are recorded in 
Tables 1 and 2. 


Table 1. 

J9S7~19U. 


Cholecystectomy (182) . . , . 

Discharged: 

177 

5 

Died: 

( 2.7 %) 

Choledochotomy (172) 

158 

U 

( 8.1 %) 

Cholecystostomy (9), 

6 

3 

(33 %) 

Total (363) 

341 

22 

( 6.1 %) 


Table S. 

Discharged: 

Died: 

Cholecystectomy (132) . . . . 


1 

(0.8 %) 

Choledochotomy (150) 


10 

(6.6 %) 

Cholecystostomy (3) 


1 

(4.2 %) 

Total (285) 

273 

12 


Table 3, 

Cause of Death. 


Peritonitis 6 Cases 

Perihepatic abscess 2 » 

Lnng-heart lesions 2 

Liver lesion 2 » 

Ileus 1 » 

Hepatorenal syndrom 1 » 

Shock 2 » 

Technical error 3 » 

Cholecystostomy 3 » 


The results will be evident from Tables 1 and 2. In Table 2 
the cases from the last five years have been recorded separately, 
among other reasons, because the methods may be said here to have 
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been firmly established. It will be noticed that explorative cbole- 
docbotomy has been employed to a very large extent, wMcb is 
not insignificant to the total mortality, and now indeed it is 
employed more infrequently. 

The causes of death are given in Table 3. It is to be mentioned 
that in all cases where only a relatively mild degree of peritonitis 
was found and no other demonstrable cause of death, the death 
has been attributed to peritonitis. 

The three instances of technical error are: 1 case of post- 
operative hemorrhage, 1 case of ligation of the hepatic artery, 
and 1 case in which the hepatic duct and choledochus were ligated. 
The last patient died on relaparotomy, 18 days after the first 
operation. 

The question now arises whether a possibly insufficient 
drainage may have been responsible for any of the 8 cases of 
local or diffuse peritonitis. 

As far as cholecystectomy is concerned, we can see no reason 
why we should modify the operative principles adopted. (Mor- 
tal: 0.8 %). As to choledochotomy, it may be that we have been 
too categorical in omitting choledochus drainage. Diffuse cholascos 
was revealed in one patient who died 9 days after the operation. 
Autopsy disclosed a leakage from the choledochus; and no stones 
were left. As the postoperative course in this case was uneventful 
during the first days, it may be that the drain had been adjacent 
to the choledochotomy and that its removal had brought about 
a tear. In 3 patients there was a little bile-colored fluid round the 
operative field and a more or less diffuse peritonitis. In all these 
patients the operative field had been strongly infected; the 
peritoneum was infiltrated and stiff; and the peritonealization 
over the bile passages was incomplete. It may be that in such 
cases, for the sake of safety, the choledochus drain should be 
employed; but, in particular, choledochotomy should be limited 
to what is absolutely necessary. It is to be kept in mind that 
cholecystitis may give symptoms that generally are taken as 
indication for choledochotomy. 

As to the patients discharged from the hospital (altogether 
341), the postoperative course has been nearly or completely 
uneventful in 93 %. Biliary fistula was seen only once — after 
cystostomy performed as an emergency operation; later the patient 
was submitted to a radical operation, and recovered. In one case 
a fairly large stone, left at choledocholithotomy was passed 
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spontaneously a few months later; in this case the immediate 
postoperative course was uneventful. Pleurisy or pneumonia oc- 
curred in 12 cases. Pinally, in 5 cases a subsequent incision was 
made with a view to the possibility of an iutraperitoneal abscess, 
with negative result in 2 of the cases. 

One feature is to be mentioned in particular, namely; as far 
as we have been able to ascertain, there has never been any 
oozing of bile from the cystic stump after cholecystectomy. Only 
in 2 cases was there a little bile in the bandage on the first day 
after the operation; and in both of these cases the parenchyma of 
the liver has been bared in the bed of the gall-bladder. 

It is for this reason that I stated that the risk of oozing from 
the cystic stump is only slight. On the other hand, in one patient 
on whom, besides cholecystectomy, choledocholithotomy has been 
performed too, there was a protracted oozing from the cystic 
stump. The patient died 2 months later from renal complications 
after an operation for ileus. On autopsy the choledochus was found 
to be filled with mushy bile. 

As far as that goes, after choledochotomy the bandage is 
commonly soaked with bile on the first day. 

Disturbances of the intestinal function were practically never 
seen in this material. The duration of the postoperative stay in 
the hospital is evident from Table 4. 

Table 4. 

Postoperative Stay in Hospital. 


1927—36 39 days 

1937—46 19 » 

1941—46 17.4 » 

Undrained (37) 13.4 » 


As to the last point — the late results — owing to the defective 
state of the registers of the population since the war, the follow- 
up examinations are far from complete. Of the present material, 
■only 200 patients have been reexamined, but, on the whole, the 
results are in keeping with those reported by previous investi- 
gators. As far as can be seen, there is no evidence to the effect 
that the operations in the first period might have given rise to 
more complaints than those in the second period, so in this re- 
spect, drainage appears to play a minor role. 

In 57 reexamined patients from the first period, a hernia 
was present in 4 cases, while in the second period hernia was 



DRAINAGE IN OPERATIONS ON THE BILE PASSAGES. 273 

found in 4 out of 136 reexamined patients. So tke oblique in- 
cision employed in botb. periods appears to be a favorable incision 
that does not give rise to many instances of hernia. 

Our material justifies the following conclusion; 

After "idear'’ cholecystectomy no drain is required. After all 
cholecystectomies a cigarette drain for 3 — 4 days is sufficient. 
Choledochus drainage is superfluous in most cases — provided 
there is free passage. In certain infected cases, with stiff and 
infiltrated tissue, drainage should be employed. 


Snmmary. 

In order to elucidate the question about the significance of 
drainage in operations on the bile passages, a material is reviewed 
in which the drainage has been scanty: 

“Ideal” cholecystectomy is closed primarily, otherwise chole- 
cystectomies are drained with cigarette drains for 3 — 4 days. 
Choledochus drainage is employed but exceptionally. 

The last 5 years' period comprises 285 cases with a total mor- 
tality of 4.2 % — including 132 cholecystectomies with 1 death. 

Thus the method here adopted is found justified. Still, chole- 
dochus drainage should be employed in certain cases. 


Zusammenfassung. 

Ztxr Erlauteruug der Frage von der Bedeutung der Drainage 
bei Operationen der Gallenwege wird ein Ehankenmaterial durch- 
genommen, bei welchem Drainage wenig angewandt worden ist. 

Nach “idealer” Cholecystectomie wird primar suturiert, sonst 
wird nach Gholecystectomien 3 — 4 Tage mit einem Zigaretten- 
drain drainiert; Choledochusdrainage wird nur ausnahmsweise 
angewandt. 

Die letzte funfjahrige Periode umfasst 285 Falle mit einer Total- 
sterblichkeit von 4.2 Prozent — einschliesslich 132 Cholecystec- 
tomien mit einem einzelnen Todesfalle. Man findet die angewandte 
Methode daher gerechtfertigt; Choledochusdrainage ist jedoch in 
gewissen Fallen geboten. 

18 — iGiBSy. Acta cliir. Scandinav. Vol. XCV 
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Resume. 

Afin d’eclaircir la question de rimportance du drainage apres 
des operations chirurgicales des voies biliaires, un materiel de 
malades a 6te examine, dans lequel le drainage n'a ete pratique 
dans pen de cas. 

La cbolecystectomie "ideale” implique la suture primaire de 
la plaie, autrement les cbolecystectomies sont suivies de drainage, 
pendant trois ou quatre jours, au moyen d’un drain cigarette, 
le drainage du cboledoque ne se pratiquant qu’exceptionnellement. 

La derniere periode de cinq ans comprend 285 cas, avec une 
mortalite totale de 4.2 p. 100 — y compris 132 cbolecystectomies 
avec un seul deces. 

Ainsi, la metbode adopte ici se trouve etre justifiee. Le drainage 
du cboledoque devra toutefois etre pratique en certains cas. 
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A New Method of Treating Capillary 
Haeinaiigiomas. 

By 

GOSTA JONSSON. 


From the anatomical point of view the haemangioma is a tumour 
made up of blood vessels, and consisting almost exclusively of 
vascular tissue. From the patho-anatomical point of view we 
differentiate between two types, the capillary or teleangiectatic 
haemangioma and the cavernous haemangioma. The haemangio- 
mas belonging to the former type are also called haemangioma 
simplex. Such a tumour consists of a dense network of newly- 
formed capillaries, originating from the endothelial buds of the 
vessels. These capillaries are mostly of uniform caliber and the 
amount of interstitial tissue between them is as a rule compara- 
tively small. Cavernous haemangiomas on the other hand consist 
of large irregularly shaped blood spaces, generally communicating 
with each other. They resemble when most typical the normal 
erectile tissue. 

Capillary haemangiomas may vary considerably in size. Some 
are pinhead-sized, while others extend over a whole extremity 
or sometimes over half the body. Their colour varies from light- 
red to dark lilac. The difference in colour is due i. a. to the loca- 
lisation of the haemangioma in relation to the surface of the 
skin, to the amount of cavernous tissue and to the number of 
vessels involved. The demarcation lines towards the surrounding 
sldn are often unsharp, and dented ramifications and small 
fragmented portions are not seldom observed. The capillary 
haemangiomas are mostly localised to the skin of the face and 
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the neck. According to Sonntag (1914) 75 per cent of them are 
localised to the face. Their distribution in the face is generally 
unilateral with a certain praedilection for the area supplied 
by the fifth crardal nerve. Some authors assume that their gener- 
ally unilateral occurrence and their type of distribution is due to 
their relation to the course of the nerves: neuropathic angioma 
while others maintain that their type of distribution is connected 
with the foetal facial fissures: fissural angioma (Virchow). 

The most characteristic trait of the cavernous haemangiomas 
is their capacity of changing their volume. It is typical that 
their volume can be greatly diminished by applying compression. 
Conversely a marked increase in volume is observed in case of 
coughing, sneezing, violent mental reactions, etc. 

Haemangiomas are commonly considered to amount to 2 to 
3 per cent of all tumours^ and 7 per cent of the benignant growths. 
They are generally held to be more frequent in women than in 
men, although this opinion may to a certain extent be based 
on the fact that the cosmetic aspect of a haemangioma is sooner 
observed in women. 

Most haemangiomas are congenital. They develop as a rule at 
the same rate as the part of the body to which they are localised. 
A higher rate of growth is sometimes observed, particularly 
during the first year of life. Cases of spontaneous regression of 
haemangiomas are described, but seem to be very rare. It is 
on the other hand no infrequent observation that initially separated 
small haemangiomas merge into larger growth when the latter 
increases in size. Inflammatory changes, ulcerations and throm- 
botizing processes are sometimes observed. 

To many people malformations of this kind mean a severe 
mental trauma, and their desire to get rid of their deformity at 
any price must therefore be respected. There is further no doubt 
that many professions require as far as possible faultless looks. 

Nowadays a cavernous haemagioma can with very good results 
be treated with irradiation therapy. Eadium treatment is mostly 
given in the form of surface therapy (Strandqvist, 1939). Eoent- 
gen treatment in the form of contact therapy (Hultberg, 1943, 
Kindler, 1943) has now been used for several years. Very good 
results have here been obtained, not least from the radiological 
clinics in our country. It is however necessary that the cavernous 
haemangiomas are brought to treatment as soon as possible after 
birth, as the character of the vascular endothelium is markedly 
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embryological during tlie first year of life and consequently 
liiglily sensitive to radium and roentgen. Sucli cases where spon- 
taneous regression of an haemangioma is said to take place are so 
rate that it must he considered definitely wrong not to send these 
patients to be treated at a radiological clinic as soon as possible. 

The indications for treatment of capillary haemangiomas are 
almost exclusively of cosmetic nature. In a great study from 
1914 SoNNTAG discusses a very large number of treatment 
methods. At present the majority of these methods seem to be out 
of fashion or are interesting only from the point of view of curios- 
ity. Among Sonntag’s methods may be mentioned ligature of ail 
supplying vessels, compression treatment, etching, injection of 
alcohol, treatment with heat, cold, galvanic current, and excision. 
The most important among later additions to these methods are 
radium and roentgen therapy. Of all these methods — excluding 
the operative and the irradiation methods — it seems as if only 
the methods based on treatment with heat, cold or galvanic cur- 
rent were more extensively used. Heat treatment is performed 
as thermo-cauterization with different kinds of cauteries (micro- 
cautery, Paquelin’s cautery, etc.). In most cases the treatment 
must be repeated, and it always leaves more or less conspicuous 
scars. Treatment with cold is nowadays almost exclusively 
performed by freezing the tumour with carbon dioxide snow. 
This method is applied in many clinics with apparently good 
results, although leaving, as like as the former method, a rather 
conspicuous scar. Operative treatment of haemangiomas is per- 
formed in many different ways. Some have for instance experi- 
mented with perforating the tumour with fine metal needles 
which have been dipped in an acid. Scarification has been made 
in the form of closely placed surface incisions, often in combina- 
tion with etching dressings of lapis- or ferrichloride-solutions. 
Excision of the epidermis and the top layer of cutis by means 
of a microtome is also described. The most radical method is 
of course excision of the whole haemangioma. In cases of large 
capillary haemangiomas this is often technically impossible, 
however, but in such cases where the method can be applied, 
it seems to yield excellent results. 

Neither are the results of radium or roentgen therapy very 
encouraging. The capillary haemangiomas are comparatively 
resistant to radiation, possibly because of their histological charac- 
ter with highly differentiated cells. Technically, too, the treat- 
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ment is fairly difficult, as tlie often large surfaces cannot te 
treated simultaneously, for Avliicli reason the treatment must 
take place in seances on several fields. This often results in some 
untreated lines remaining afterwards, which makes the final 
result unsatisfactory. Using radium therapy on a material of 
76 cases from Radiumhemmet, Stockholm, Andren (1927) did 
not obtain satisfactory results in any case. Contact therapy, too, 
has been tried (Kindler 1943, Hultberg 1943) though the 
method has perhaps not given the expected results. Apart from 
excision the results of the methods enumerated above have thus 
been such that most authors are of the opinion that capillary 
haemangiomas had better be left untreated. 

During the last two years, 17 cases of capillary haemangioma 
have however been treated at Eksjo Hospital with an exceedingly 
simple and as regards the cosmetic final results also quite satis- 
factory method. In the literature available at present I have not 
been able to find any hint as to whether this method has been 
used previously. It consists quite simply in trying to remove or 
destroy the capillaries in the surface layers of the skin by means 
of rubbing the haemangioma with sand-paper while leaving the 
subcutis intact. 

The treatment is performed under infiltration anaesthesia. 
This is administered liberally; 1 per cent novocain, to which one 
drop 1 pro mille exadrine is added per 10 ml of novocain solution. 
The novocain is injected in such a way that a firm oedematous 
skin cushion against which to work is obtained. The rubbing is 
then performed with ordinary sterilised sand-paper of sizes varying 
from No. 2 to No. 5. In such cases where the haemangioma has 
been relatively large and the substructure plane, it has often been 
found advantageous to use small wooden blocks covered with 
sandpaper. When rubbing regard must be payed to the borders 
of the haemangioma so that as little rubbing as possible is made 
outside them. The bleeding is profuse, and compression must be 
applied the whole time. The rubbing must be performed very 
carefully in order not to penetrate too deep down in cutis, and the 
subcutaneous fat should never be visible. 

Al l the cases in this material except No. 12 have been treated 
in one seance. Infection has not occurred in any case. After the 
rubbing the sometimes very large wound surfaces have been 
covered with a dressing with a lot of sulfatiazol in sterile substance. 
The dressing has not been changed until after 5 to 6 days, when 
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it lias been exchanged for an unguent dressing with, sulfatiazol 
salve. Complete healing has always taken place within 10 days. 
Care must he taken to prevent folds of the sldn being formed 
when the dressing is applied, as this may give rise to coalescences 
which necessarily will spoil the cosmetic result completely. The 
17 cases in the present material have all belonged to the type 
haemangioma simplex except in a couple of cases with certain 
cavernous elements. The table shows that the size of the haeman- 
giomas has varied within very wide limits. 

Some photographs are included to illustrate the results. It 
is evident that the results can be characterized as good, and all 
the patients except one have been satisfied. The exception, case 
No, 3 in the table, had a haemangioma 2 by 4 cm in size of capil- 
lary type on one cheek. Its colour was fairly red. When compres- 
sing and stroking the haemangioma with the finger it was impos- 
sible to achieve that emptiness of blood which appears to be 
necessary if the result shall be satisfactory. The treatment was 
performed in the way outlined above, but it was necessary to 
work fairly deep down into cutis in order to get it pale. Healing 
took place within 10 days, but is was obvious already when the 
patient was discharged from hospital that the result was not 
favourable. The treated area had paled markedly, but contrasted 
still definitely with the surrounding sldn. When controlled one 
year later there was a border zone of pigment-free sldn round 
the treated angioma; this zone contrasted strongly against the 
patient's otherwise pigment-rich sldn. The result can possibly 
be explanined by the fact that the operator when performing 
the rubbing had not kept strictly within the limits of the haem- 
angioma, so that areas outside it had been rubbed, 'too. 

All cases of capillary haemangioma are not equally well suited 
for this treatment. The best results are obtained if the colour 
is the darkest possible red, preferably with a tinge of blue. The 
lighter type is least suited for it. The size is of no importance. 
It seems on the other hand as if it were necessary that the haem- 
angioma is easily emptied of blood by compressing and stroking 
it with the finger. If it is difficult to empty a haemangioma of 
blood, or if great force has to be applied to do this, the angioma 
is probably too deeply situated to be suited for this Idnd of 
treatment. 

It ^ does not seem to play any particular role if an angioma 
is slightly cavernous, and even if a small varix ruptures this- 
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does apparently not have any effect on the final satisfactory ' 
result. 

A profuse anaesthesia should be given so that a firm oedemat- 
ous cushion against -which to -work is obtained; even in sucli 
cases -where narcosis has been necessary, local anaesthesia lias 
been given in order to reduce bleeding. The coarseness of tk 
sand-paper to be used is decided from one case to the other. If 
the underlying part consists of a bone ridge, e. g., the frontal 
bone, the malar bone, etc. there is a risk of penetrating into 
subcutis. 

The rubbing should be performed ^vithout too much pressure, 
and if no result can be perceived after rubbing the angioma a 
couple of times, the "whole attempt must be considered useless. 
In any case the result -will then probably be cosmetically "n’orse 
than before the treatment began. 

Among the 17 treated haemangiomas 10 -were of the dark-red 
type; all these cases gave very good results. The photographs 
of cases 15, 17, 10 and 12 give some idea as to the effect of 
the treatment. The results -with angiomas of the lighter type 
have not been so satisfactory. It is not easy to determine the 
exact reason "why this is so, but I have the impression that the 
purplish haemangiomas are more superficial than the lighter 
ones. IVhen treating the dark angiomas considerably less injury 
to the sldn has been required to obtain a good result. The effect, 
of a slight compression of a haemangioma gives a certain idea of 
its susceptibility to treatment. If an angioma is emptied of blood 
■when being slightly compressed -jvith the finger or -with a glass 
spatula, it has been found to respond favourably to treatment. 

It can be seen from the table, too, that the 7 haemangiomas 
of the brighter type have not given so good results. It is true 
that they have paled very markedly, but the treatment has in- 
all these cases had to be applied more intensively than in the dar- 
ker cases. During the actual treatment I also got the impression 
that the darkly coloured haemangiomas "were more loosely built 
than the brighter ones, -which seem to be more compact in struc- 
ture. 

Healing has generally taken place in very short time -which 
must be regarded against the background of the good nutrition, 
of the skin of the face. An infection of the treated sldn would 
necessarily endanger the final result, and especially -with children. 
a greater care than usual must be taken to prevent it. 
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Case 10, 47 years. Case 10. 

Operation 12. 4. 1944 Control photograph 20. 8. 1944 



Case 12. 

Control photograph 24. 9. 1944 


Case 12. 37 years. 
Operation 8. 6. 1944 
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Table 1. 



Sex' 

Age. ■ 

Size and localisations 

Colour 

Eesnlt 

-1 

Man 

36 years 

Very large haemangioma 
over the left eye towards 
■ the ear and np in the hair 

Fairly bright 
red 

Good 

■ 2 

Woman 

56 

$ 

Two penny-sized haeman- 
giomas in the forehead on 
the right side 

Dark-red 

Excellent 

3 

Man 

32 . 

» 

2 by 4 cm on the outer edge 

Fairly bright 

Va cm pig. 



.of the left cheek 

red 

ment-free 
zone round 
the moder- 
ately im- 
proved 
haem- 
angioma 

4 

Man 

28 

->> 

2 by 4 cm on the outer edge 
of the loft cheek 

Bright red 

Good 

5 

Woman 

33 

)> 

Eight half of the face ex- 
cept eyelid; mixed type: 
cavernous-capillary 

Fairly bright 
red 

Moderate 

6 

Woman. 

15 

*> 

Shilling-sized haemangioma 
on the cheek -f penny- 
sized on the chin 

Bright red 

Moderate 

7 

Woman 

V.. 

>> 

1 by 1 cm haemangioma on 
the chin 

Dark-red 

E.xcellent 

8 

Woman 

2 


IV- by 3 cm on the cheek 

Bright red 

Moderate 

9 

Woman 

15 

» 

Eenny-sized haemangioma 
in the forehead 

Dark-redj 

Excellent 

10 

Woman 

47 

» 

Penny-sized haemangioma 
on one cheek 

Fairly dark- 
red 

Excellent 

11 

Man 

45 

» 

■Angioma of mixed type 
over the right eye towards 
the hair, about 5 by 5 cm, 
and on the upper eye-lid 

Dark-red 

Excellent 

12 

Woman 

37 

if 

Very large haemangioma 
on the right side of the 
neck up to the ear and 
slightly above the' man- 
diWe 

Dark-red ... 

Good 

13 

Woman 

41 

f> 

About shilling-sized haem- 
angioma, under the 'right 
eye of mixed type 

Dark-red 

Good 

14 

Woman 

48 

i> 

Below, the ear on the neck 
and partly on the anterior 
part of- the chin Haem- 
angioma 

Dark-red 

Good 

15 

Man 

1 

ff 

V” _hy 1 cm on' the cheek 
with a cavernous tip 

Dark-red 

Excellent 

16 

Woman 

40 

A 

Below the eye, 3 by 3 cm, 
mixed type 

Dark-red 

Excellent 

17 

Woman 

42 

» 

Below the eye, 2 by 3 cm, 

- capillary, type 

Bright red 

Good 


As all the available data regarding . the treatment of capilla- 
ry haemangiomas with previously employed methods are rather 
discouraging, and as several authors prefer to advise against any 
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treatment of these types of haemangioma, the present method 
appears worthy of mentioning. Although the results of this treat- 
ment have not been completely satisfactory in all cases, they 
have nevertheless made it evident that it deserves of being 
applied to a gi-eater number of cases. 

As most of the patients do not live witliin the immediate vi- 
cinity of the hospital, the after-examination has in some cases 
not been such as would have been desirable. However, the great 
majority of the patients have informed us, by letter and tele- 
phone calls, that the results have been stationary 1 to 2 years 
after the treatment was performed. As no case was treated with 
this method before 1943, the observation time does not exceed 
2 years. 

The method is simple and can be performed at the Out-Patient’s 
Department. It is painless, and the equipment is the cheapest 
possible. The after-treatment must be very carefully super\dsed, 
however, and infection must absolutely be prevented. 

In our material we have not observed any disadavantages or 
complications of tliis treatment. 

Cavernous types of angioma should not be treated in this 
way. This stands out clearly already from their histological 
structure, and excellent results have further been obtained in 
such cases by means of radium or roentgen therapy. 

On the other hand the capillary haemangiomas are, as shown 
above, more or less sensitive to this kind of therapy, and as 
the most disfiguring and most conspicuous of them, the purplish 
ones, yield the best results, our method must be considered ca 
positive improvement on those previously used. 

Summary. 

Various types of haemangioma, their patho-anatomy and the 
types of therapy used up to now — none of which has yielded 
completely satisfactory results — are briefly surveyed. A method is 
then described which has been employed for the last two years 
at Eksjo hospital. It consists quite simply in rubbing out or 
destroying the haemangioma with ordinary sand-paper. The treat- 
ment is performed under local anaesthesia. It has been applied 
to 17 cases, with good or completely satisfactory cosmetic re- 
sults in 13 cases. The treatment is simple, painless, and the 
equipment required the cheapest possible. 
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Zusammenfassung. 

Nach einer kurzen Durcksiclit der Hamangioiutypen, ihrer 
patkologiscken Anatomie und der bisker verwendeten Beband- 
lungsmetkoden, die alle keine voll befriedigenden Resultate 
gegeben kaben, teilt Verf. eine in den letzten 2 Jakren im Kieis- 
krankenkause Eksjo verwendete Metkode mit. Diese bestekt 
ganz einfack in einem Ansreiben oder Zerstoren des Hamangioms 
mit gewoknlickem Sandpapier. Die Bekandlung wird in ortlicker 
Betaubung vorgenommen. 17 Falle sind bekandelt worden, 
darunter 13 mit gutem oder vollgutem kosmetisckem Brgebnis. 
Die Bekandlung ist einfack in der Ausfukrung, sckmerzlos und 
das Instrumentarium das denkbar billigste. 

R4sum6. 

Apres avoir brievement passe en revue les divers types d’k6m- 
angiomes et leur anatomie patkologique, ainsi que les traite- 
ments qui leur furent appliques jusqulci — traitements dont 
aucun n'a donn4 des x4sultats parfaits — rauteux communique 
une m4tkode qui a et4 employee ces deux derni^res ann4es a 
rHopital d'Eksjo. Bile consiste tout simplement 5. effacer ou 
d4tiuire Ekemangiome avec du papier de verre ordinaire, et ce, 
sous anastkesie locale. 17 cas ont ete traites de la sorte, dont 15 
avec des resultats cosmetiques bons ou parfaits. Ce traitement 
est facile a appliquer, indoloreux, et rinstrumentation requise 
est la moins couteuse qui soit. 
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From the Surgical Department, KaroVmsha sjukhuset, Stockholm 
(Chief: Professor JoilN HellstuojO. 


PostoperatiYC Emptying Difficulties in Direct 
Connection nitli Oastric Eescction. 

By 

IVAR R SANDBERG. 


The frequency of emptying difficulties after operations for 
gastric ulcer varies considerably according to different reports. 
Some surgeons state tliat tbey bave hardly ever found such com- 
plications, whereas others give a frequency figure of fully 5 per 
cent, severe cases. According to Perman’s Swedish statistics for 
the five years’ period 1923 — 27, the figures are somewhat higher 
for resection according to Billroth I than for Billroth II, whilst 
the cases of gastroenterostomy hold an intermediate position. 

A number of explanations of these emptying difficulties have 
been given. The stated causes may be divided into two groups, 
namely 1) mecbanical and 2) functional. As the theories and prac- 
tical observations of the different authors have previously been 
dealt with in this journal in detailed reports by Perman (1935) 
and Beandberg (1945), merely a few of the cases we have had 
at the Surgical Department of Karolinska sjukhuset and the con- 
clusions we have ^awn from them will be reported here. 

Case 1. K. 3292/42. Man aged 57, with tiIcus callosurn ventriculi. 
On the 7th December resection was made, with retrocolio gastroen- 
terostomy to the upper two-thirds of the gastric cross section. Tne 
mesocolon was scarred, shrunken and difficult to pass through. The 
patient used an indwelling nasal catheter into the stomach the whole 
postoperative time. The blood chemistry was kept normal. The stomach 
did not appear to empty; x-ray examination a fortnight after the 
operation showed a considerably dilated stomach, and no passage 
through the gastroenterostomy occurred in two hours, although tne 
patient assumed a half-sitting or sitting posture. On the following day 
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relaparotomy. The entire gastroenterostomy area was converted into 
a thick infiltration and, on gastrotomy, the opening was found to con- 
sist of an indurated channel of finger breadth, 4 cm in length. An an- 
terior gastroenterostomy, together with a Witzel fistula into the sto- 
mach, was established. The patient died of peritonitis 26 days after 
the second laparotomy. The postmortem showed a leakage of the su- 
ture line in the anterior gastroenterostomy and, what is most interesting 
in this connection, the gastroenterostomy first formed, which was pre- 
ciously a stiff narrow tube, had healed and admitted 2 — 3 fingers. 

Case 2. K. 134/43. Man aged 53, with a duodenal ulcer. Eesection 
according to Billroth II with retrocolic gastroenterostomy to the 
whole gastric cross section. Emptying difficidties from the second day. 
X-ray examination 8 days after the operation (see Fig. 1 a) showed a 
very slight passage through the gastroenterostomy 1^2 hours after the 
contrast meal had been given, and after another 4 days still no passage 
worth mentioning. Relaparotomy was performed 12 days after the 
resection. Many adhesions in the upper part of the abdomen. The 
greater omentum was rolled into a very hard string, four finger- 
breadths in thickness. The transverse colon was drawn dorsally, the 
mesocolon seemed shrunken and numerous small intestine loops were 
adherent to its under side. They were loosened. The gastroenterostomy 
was palpated through an opening in the stomach and scarcely admitted 
the fingertip. An anterior gastroenterostomy was formed, together 
with an enteroanastomosis. Mter this operation still no improvement; 
x-ray examination 8 days after the relaparatomy (Fig. 1 b) showed 
merely a slight passage even after 45 minutes. As the anterior gastro- 
enterostomy was made wide, the obstructed passage could scarcely be 
due to stenosis but must be attributed to gastric atony. For feeding pur- 
poses a jejimostomy was formed 10 days after the second operation, 
and in course of time (after bilateral pulmonary embolism) the whole 
trouble cleared. X-ray examination one month after the formation of 
the fistula showed a normal passage, first to the posterior gastro- 
enterostomy originally formed (Fig. 1 c) and afterwards also through 
the anterior one (Fig. Id). 

Case 3. K. 1641/45. Man aged 47. Duodenal ulcer. Typical resection 
according to Billroth II was made with a retrocolic terminolateral 
gastroenterostomy. The patient used an indwelling nasal catheter into 
the stomach for 3 days and the sequel was uncomplicated, so that he 
could be discharged 13 days after the operation. Some time after re- 
turning home he felt sick, and vomited remnants of food. He returned 
to the Surgical Out-Patient Department 1 month after the operation; 
x-ray examination then showed (Fig. 2 a) a narrow stoma and a con- 
siderable gastric retention. The patient received prostigmine, was put 
on a dietary regime and gradually became free from trouble. X-ray 
control 31/2 months after the operation (Fig. 2 b) showed a broad 
gastroenterostomy, and evacuation proceeded rapidly, as is usually the 
case after resection according to Billroth II. 
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Case 4. K, 931/14. Woman, aged 54. Duodenal ulcer. The patient 
was stout, with a marked layer of fat in the omentum and mesocolon. 
Kesection according to Billroth II with retrocolic terminolateral gas- 
troenterostomy to the lower two-thirds of the cross section. The re- 
sected part along the greater curvature measured 23 cm. The patient 
used an indwelling nasal catheter into the stomach for 2 days and the 
sequel seemed to be uncomplicated; she was up, ate, drank and felt 
well until 11 days after the operation, when she vomited 700—300 ml . 
of jmllowish-brown fluid. The patient was then free from trouble for 
5 days, when she again had a severe attack of vomiting. X-ray ex- 
amination 20 days after the operation showed a marked dilatation 
of the remainder of the stomach (Fig. 3 a) and an extremely slow 
evacuation (Fig. 3 b). The patient was treated with prostigmine, 0.5 
mg twice daily for 30 days, and in course of time became practically 
free from symptoms. Control x-ray examination afterwards revealed 
that the dilatation had been considerably reduced and that the passage 
was less slow (Fig. 3 c). The patient was discharged. A further x-ray 
examination about 372 uionths after operation showed that the gas- 
troenterostomy was still somewhat narrow, but that the passage was 
satisfactory (Fig. 3 d). 

Case 5. K. 1040/45. Man aged 56, with duodenal ulcer. Eesection 
with retrocolic gastroenterostomy, in which the intestine was inserted 
terminolaterally into the major part of the gastric cross section. The 
patient felt well for a week, was up, drank freely and the bowels were 
moving, when he began to feel rather sick and 13 days after the opera- 
tion he vomited. On the following day 200 ml of the gastric contents, 
consisting partly of food remnants, were aspirated with a tube, but 
on the next day only 50 ml. X-ray examination showed a very marked 
swelling of the mucosa on the stomachal side of the gastroenterostomy. 
The afferent loop was filled, but not the efferent (Fig. 4 a). On the 
following days signs of total obstruction (the patient was using an 
indwelling nasal catheter into the stomach), and 22 days after the 
operation a second laparatomy was contemplated, but then the sto- 
mach began to empty and continued normally. X-ray examination 28 
days after the operation showed that the evacuation was proceeding 
at an almost ordinary rate and mainly to the efferent loop (Fig. 4 d); 
at the control examination 6 months later the patient was feeling 
well and the roentgen finding was normal. Another interesting feature 
in this case was the patient’s reaction to dicoumarin, administered as 
a prophylactic against thrombosis. The patient’s prothrombin index 
on the morning of the day of the operation was 88, and the day after 
the operation he received dicoumarin of 0.25 gm. The index gradually 
fell and 5 days after operation reached the bottom value 23, but 
wards slowly rose to 60 on the 10th day. AVithout any additional m- 
coumarin the index on the following days was 40, 52, ?, 47, 43, 48, 37, 
37, 35 and when it fell to the last-mentioned value 18 days after 
tion, vitamin K was administered- intravenously, together with a bloc 
transfusion of 350 ml. The index then rapidly rose to 78, 81, 93 an 










Fig. 4 a. Dase 5. Fig. 4 b. Case b. 
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finally to 98; tlie stomacli already began to empty at 81, and on tlie 
following day the passage was clear. Tbe fluid and salt balance as well 
as tbe plasma proteins were kept normal tbrougbout after tbe opera- 
tion. 

According to our experiences froni Karolinska sjukhuset, the 
immediate postoperative emptying difficulties following gastric 
resection are in many cases due to edema and infiltration into 
tbe gastroenterostomy opening or the slit in the mesocolon. The 
mechanical or dynamic emptying difficulty thus caused, however, 
is usually of a transient nature. The treatment should therefore 
primarly consist of a permanent drainage of the stomach with a 
duodenal tube, which, especially in case of an atonic stomach, 
may have to be connected to a suction apparatus. Disturbances in 
the fluid and salt balance and in the' plasma proteins are usually 
secondary to the emptying difficulties but should, of course, be 
carefully observed and properly treated. The supply of fluid by 
mouth should at first be moderate and very gradually increased. 
As a considerable gastric retention may exist without the occur- 
rence of nausea and vomiting, a stomach tube should be inserted 
on the least suspicion of retention. — Prostigmine in repeated 
doses should always be used. — The dicoumarin treatment as a 
prophylactic against thrombosis in these cases should proceed 
cautiously, as these patients, in our experience, seem to be sen- 
sitive to dicoumarin,' and. even small doses may entail unex- 
pectedly low index figures, which in turn may j)erhaps conduce 
to the occurrence of gastric atony. 

Though x-ray examination throws considerable 'light on the 
emptying of the stomach, one should not be induced by the roent- 
gen finding to perform a premature xelaparatomy, as seems to 
have occurred in some of our cases. If such a treatment is con- 
sidered to be indicated, one should merely form a iejunostomy 
for feeding purposes, unless there is a real mechanical obstruction. 
The establishment of a second gastroenterostomy should, if pos- 
sible, be avoided as these operations are often ineffective or un- 
necessary and the mortality is very high. 


Summary. 


Eeport on five of the cases of postoperative emptying diffi- 
culties, in direct connection with gastric resection (illustrated by 
fine x-ray pictures), which occurred at the Surgical Department 
19 — ^iGA287. Acta chir. Scandinav.Vol. XGV. 
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of Karolinska sjukhuset in the course of the years 1940 — 45. The 
principles for the treatment of these evacuation disturbances are 
discussed. 


Zusammciifnssiing. 

Bericht iiher 5 von den in der Chirurgischen Klinik des Karo- 
linisclien Krankenhauses in den .Tahren 1940 — 45 vorgekoinmenen 
Fallen von postoperative!! Entleerungsschwierigkeiten im direk- 
ten Anschluss an Magenresektion (durch anschauliche Rontgeii- 
aufnahmen illustriert). Es werdeu die Grundsatzc der Behandlung 
dieser Entleerungsstorungen vorgclegt. 

Rdsiinid. 

Relation des 5 cas ou survinrent des difficultes postoperatoires 
d’evacuation directement ajires une resection d’estomac, a la 
Clinique Chirurgicale de THopital Carolin entre 1940 et 1945 (ils 
sont illustres par de belles radiographies). Expose des principes 
du traitement de ces troubles de I’evacuation. 
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k Case of Aseptic Necrosis of tke Patella. 

By 

MALTE BRUNK. 


Several cases of what has been considered to be aseptic necro- 
sis of the patella in children have already been described in the 
literature, while only a small number of corresponding changes 
have been observed in adults. As I have had the opportunity of 
following a case of aseptic necrosis of the patella for several years, 
a report on this case might be of a certain interest, although the 
ultimate link in the chain of proof, the patho-anatomical exa- 
mination, is missing. As far as I Imow, no such case wth the same 
localisation has as yet been published. 

The cases of so-called aseptic necrosis of the patella in cliildren, 
referred to above, have been diagnosed roentgenologically, and 
they can be divided into two groups according to the appearance 
of the roentgenograms. 

One type has been described by Svkn Johansson and Sinding 
Larsen (1921) and several authors have since then published 
cases with the same characteristics, e. g ., Van Neck, Hawley & 
(Jriswold, Van Nes, Mau, and Kuh, The affection is said to 
attack children in the age from 10 to 14 years. The change mani- 
fests itself in the form of a fragmentation of the bone structure 
mthin the inferior part of patella. The separated fragments have 
rounded outlines without any suggestion of lines of fracture. 
The picture is said to correspond to that found in' Schlatter’s 
disease, and is thus included in the group of aseptic necrosis of 
the bone. However, Hellmer showed in his investigation into the 

20 — ■ 164281 . Acta ohir . Scandinav . Vol . ZCF. 
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ossification of the patella (1935) that exactly similar pictures are 
found in certain stages of the development of the patella, and that 
the finding described as pathological, only represents a stage in 
the normal development. A diagnosis can thus not he made solely 
on the basis of the roentgenological finding, and this group of 
so-called aseptic necrosis can therefore probably be discounted. 

The second group of aseptic necrosis of the patella in children 
is the one where the roentgenological picture corresponds most 
closely to the picture presented by Kohler’s disease of the os 
naviculare pedis. Several cases have been described (Kohler, 
Koritzinsky, Kbemser, Blencke, Gellman’s case Ko. 1). 
Here, too, Hellmer has shown, in his previpusly mentioned 
paper, that the roentgen finding in these diseases corresponds in 
detail to the picture of normal stages of ossification of the patella, 
and that the changes described therefore cannot be considered 
pathological. In three cases, reported by Moefat, Mau, and Gell- 
MAN (Case No. 2) there is no doubt a pathological process in the 
patella. In 1939 S. von Rosen made a closer analysis of these 
cases and arrived at the conclusion that it probably is a question 
of an osteomyelitic process in the patella and that the roentgeno- 
grams thus did not correspond to an aseptic necrosis but instead 
to an inflammatory process. Weighty objections have thus been 
raised against all these cases, and it consequently appears to be 
doubtful whether they have any relation to aseptic necrosis at all. 

Cases of aseptic necrosis of the patella have been described e. g. 
by Paul Rostock. In all his 5 cases the alterations were loca- 
lised to the lower pole of the patella; in the roentgenograms they 
appeared as a more or less distinct rarefaction of this portion of 
the bone. His last case displayed such a rarefaction within the 
inferior pole of the patella, but also, within this area, a thm 
needle-shaped dense shadow, i. e., the picture of a sequestrum. 
Three of his cases were operated on. At the site of the roentgeno- 
logical change a cavity in the bone was found, which contained 
degenerated tissue. Bacteriological examination revealed that 
the content of the cavity was sterile. The result of the histological 
examination of the surrounding bone in this last case is parti- 
cularly interesting. The intima as well as the media of the vascular 
walls were greatly thickened so that the lumen of the vessels had 
narrowed or even become obliterated. On the basis of this finding 
Rostock assumes that a vascular disease of unknown origin has 
brought about a disturbance in the nutrition, entailing an aseptic 
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neciosis "witliiii. tlie aiea supplied by tbe vessel in (piestion. Mei- 
SELS has described a case witb changes of tbe patella, and denotes 
tbe alteration as osteocbondritis of a patella bipartita. His diag- 
nosis is based on tbe roentgenological finding. He found a bi- 
lateral patella bipartita; tbe space between tbe two parts of tbe 
patella showed sharp demarcation lines on tbe sound side. On tbe 
diseased side this line was uneven, dented and frayed, and tbe 
smaller part of patella here showed numerous Avell-defined pin- 
bead-sized rarefactions; similar changes were also present in tbe 
adjacent portion of tbe larger part of tbe patella. In tbe course 
of treatment tbe patient's subjective troubles — pain in tbe knee 
and tenderness over tbe lateral part of tbe patella — ■ subsided. 
No histological examination was performed, nor were any roent- 
genograms taken after tbe clinical healing. Eostook reports this 
case, and counts it to tbe same group as bis own cases. .In my 
opinion tbe diagnosis: aseptic necrosis, based solely on tbe roent- 
gen findings summarized above, seems extremely uncertain. — 
Finally, some cases of osteocbondritis dissecans of tbe patella have 
been described. 

A common trait displayed by these cases of aseptic necrosis 
of tbe patella is that tbe alterations are found only within a small 
and limited portion of tbe bone. In tbe case that I have bad tbe 
possibility of following, tbe alterations have extended over tbe 
whole patella. It is true that no histological examination has been 
done as tbe patient refused to submit to the suggested operation, 
but tbe roentgenogram is in my opinion so incontestably definite 
that tbe diagnosis aseptic necrosis seems justified even if based 
on tbe roentgenogram alone. 

Tbe patient is a 41 -year-old stone-breaker, who has previously 
always been healthy. On May 18, 1940, he slipped when getting out of 
a car, and struck his right knee against a stone. He was immediately 
brought to the Surgical. Dept, of the hospital in Karlslrrona, where a 
fracture of the right patella was found. Eoentgen examination revealed 
a fracture through the lower part of the right patella with considerable 
dislocation. The distal fragment appeared to be divided into two por- 
tions (Fig. 1). On May 21, 1940, bloody reposition was performed and 
osteosynthesis with catgut; no cerclage. Eoentgen examination after 
the operation showed that the shape of the patella had on the whole 
been restored, but that no exact reposition had been attained (Fig. 2). 
The post-operative course was uneventful. When the knee had been 
fixed in plaster for about 6 weeks, treatment with physical means began, 
and the patient soon became ambulant. Mobility in the knee returned 
fairly rapidly, and the patient was discharged from hospital on June 
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17, 1940. He was still suffering from pains in the knee, however, and 
referred these troubles to the region round the patella; the pains set 
in particularly when straightening out the knee against a resistance. 
It was not until October 26, 1940 — i. e., 5 months after the accident — 
that the patient was able to take up his work again. At that time 
objective examination revealed a distinct atrophy of the muscles in 
the thigh, but no swelling of the knee. He felt a pain round the patella 
when it was pressed against the condyle of the femur, and when straight- 
ening out the knee against an active resistance. There was no limitation 
of his capacity of stretching the knee aetively, and he could bend it 
45° past the right angle. Distinct retropatellar crepitations. His strength 
when stretching was distinctly reduced. The left knee was normal; 
no crepitations. During the following time the injured knee became 
rather worse. The patient could walk on flat ground fairly well, if he 
did so slowly, but he could not walk rapidly or run, as this gave rise to 
pains round the patella. It Avas only with difficulty that he could walk 
up and down the stairs, he could not kneel nor rise from squatting 
posture. When straining the knee, swelling set in. He continued work- 
ing as a stone-breaker, but was partly incapacitated. In August 1941 
the patient Avas again admitted to the hospital in Harlskrona. There 
Avas now a great exsudate in the knee; condition for the rest unchanged. 
After some days’ stay in bed the swelling disappeared. Eoentgen exa- 
mination revealed that the patella showed a higher degree of calcifi- 
cation than the surrounding bone, and that its lower half was split into 
several small fragments. The changes within the lower part of the 
patella extended cranial to the old fracture (Fig. 3). The patient was 
examined again in March 1943. His subjective troubles remained on 
the whole unchanged. On palpation the patella appeared to be con- 
siderably broader than before; condition for the rest unchanged. 
Roentgen examination (Fig. 4 and 5) now showed that the patella was 
abnormally flattened and has increased in breadth. The whole bone 
was split into a number of fragments, all highly calcified. In a lateral 
roentgenogram an anterior fragment stood out separated from a mass 
of fragments forming the posterior portion of the patella. The joint 
space in the femoro-patellar joint was apparently only slightly reduced. 
Since the previous examination the lines of the articular surfaces in the 
knee joint had become markedly sharper, and on comparison with the 
other knee these signs of arthrosis deformans are considerably more 
marked in the injured knee. The patient has since then been examined 
in Jan. 1945 and Febr. 1946. His subjective troubles remain unchanged. 
Roentgen examination of the right knee shows an increasing flattening 
and increase in breadth of the patella, which is still divided into several 
fragments, all highly calcified. The roentgenological signs of arthrosis 
deformans in this knee have increased considerably since the previous 
examination in 1943. 

The roentgenological changes in the patella, first the retention 
of calcium, and then the splitting-up of the bone into several 
fragments, displayed in the present case, are typical of aseptic 
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necrosis, and I consider myself Justified in maldng tins diagnosis 
solely on the basis of the roentgenograms. The changes in the 
present case correspond well to those found in Edenbock’s disease 
and they also appear to be quite analogous to those developing 
in cases of avascular necrosis of the head of the femur after frac- 
ture of the neck of the femur. 

The origin of these changes must lie in an interruption of the 
blood supply to the patella, and this explanation is proffered by 
several investigators as the cause of aseptic necrosis in general. 
However, it seems to be difficult to explain how the whole nutrition 
of the patella can have been interrupted, as the patella is supplied 
with blood from several directions, from, above, from the sides, 
and from below, and as these vessels form an extensive system of 
anastomoses in front of the patella. 

The best treatment of this disease would probably have con- 
sisted in extirpation of the patella as early as at the time when 
the first signs of pathological changes began to appear, in this 
case on the discovery of the changes one and a half year after the 
injury. As early as in 1943 the affected knee Joint showed signs of 
arthrosis deformans of higher degree than in the other knee, and 
this deforming process has progressed since then. An operation 
was also suggested in 1941, but the patient refused. 


Summary. 

After a short survey of the literature on resembling cases a 
case of aseptic necrosis of the Avhole patella, developing after a 
fracture of the patella, is described. The diagnosis is based entirely 
on roentgenological findings. The case has been followed for 6 
years. 


Zusammeiifassinig. 

Hach einer kurzen Zusammenstellung der einschlagigen Litera- 
tur beschreibt Verf, einen Eall von nach Patellarfraktur auftre- 
tender aseptischer Hekrose der ganzen Kniescheibe. Die Diagnose 
fusst ganz und gar auf dem rontgenologischen Befunde. Der 
Fall ist 6 Jahre lang verfolgt worden. 
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E feu me. 

Apres avoir collationnc la bibliographic cle la question Tauteur 
decrit un cas dc necrose aseptique dc toute la rotule, survenue 
apres unc fracture de cet os. Le diagnostic se base entierement 
sur I’image radiologique. Le cas a et6 suivi pendant 6 ans. 
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Clioledoclial Denervation in Biliary Dyskinesia. 

A report of 15 Cases studied by Induced Changes of the 
Serum Amylase and Bilirubin (A Morphine- Secretin Test). 

By 

HENRIK LAGERLOF. 


In 1940 Eeioh suggested an operation to relieve the pain of 
biliary dyskinesia by sectioning nerves in the hepatoduodenal 
ligament. He reported that in one choleoystectomized patient 
the operation decreased the pressure in the common bile duct 
from 125 mm before to 85 mm ten days after the operation. In- 
jection of morphine caused a precipitate rise in pressme to 220 
mm. Because this rras not maintained for several hours, as in 
patients with an intact sphincter the author concluded that the 
85 mm level represented a residual pressure due to the tone of 
the duodenum and that excision of the nerve, in this instance, 
had relieved the spasm of the sphincter. As far as can be seen 
from available literature the operation has never been used in 
patients with biliary dyskinesia. 


Material. 

During the course of 1943 and 1944 some 30 cases of biliary 
dysldnesia following cholecystectomy and some cases of biliary 
colic in seemingly normal gallbladders were admitted in our 
service. Many cases suffered for years from daily or weekly at- 
tacks of biliary colics and were actually invalidized. A trial of 
Keich’s operation on those cases seemed justified. As the primary 
result of the operation was good the indications were later widened 
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Table 1. 

The Material. 


Nr. 

Journal 

Age 

Sex 

Choleoystogram 

Cholecyst- 

ectomy, 

date 

Choledochus 

denervation, 

date 

Width of 
choledochus 
at denerva- 
tion 

vizual- 

izing 


1 

2073/44 

$ 27 

+ 

normal 

3.11.42 

16. 4.43 

Thin. 

2 

722/45 

$ 28 

0 

— 

7.10.37 

29. 7.43 

Normal. 

3 

5552/43 

$ 33 

+ 

slow 

9. 4.43. 

25.10.43 

Normal. 

4 

1765/43 

2 35 

0 

— 

15. 6.39 

9. 4.43 

Normal. 

5 

474/45 

$ 36 

4~ 

normal 

9.12.34 

7. 9.43 

Normal. 

6 

5427/44 

$ 38 

0 

— 

29. 6.43 

18. 7. 

Normal. 

7 

5409/43 

? 41 



2.42 

23. 9.43 

Thin. 

8 

5885/44 

o 41 

+ 

normal 

16. 3.43 

2. 6.43 

Slight dilated. 

9 

5354/44 

2 45 

+ 

normal 

9. 6.43 

6. 8.43 

Thin. 

10 

3655/43 

$ 49 

4- 

normal 

4. 3.35 

17. 6.43 

Normal. 

11 

2969/43 

$ 64 

+ 

very 

8. 2.37 

18. 7.43 

Normal. 





slow 




12 

3005/43 

$ 54 

-f 

normal 

26 

4. 6.43 

Slight dilated. 

13 

2280/45 

c? 38 

0 

— 

39 

20. 3.44 

Very thin. 

14 

4750/43 

<? 58 



17. 7.39 

14. 8.43 

Normal. 

15 

842/45 

$ 28 

+ 

normal 

no 

27. 8.43 

Normal. 


and some patients with, less severe and more recent symptoms 
were operated. 

The material is compiled in table 1, which shows the age and 
sex of the patients, the function of the gallbladder before chole- 
cystectomy, the date of the cholecystectomy, the date of the 
choledochal denervation and the state of the choledochus at 
this operation. The time elapsed between cholecystectomy and 
new biliary symptoms is seen in table 2. 

14 of the 15 patients had been cholecystectomized. In 13 cases 
reports of cholecystograms before the operation were awailable. 
In 9 cases the gallbladder was visualized and in 8 of those it 
contained stones. Choleoystogram of the findings at operation 
indicated that in 5 cases the gallbladder was functionally se- 
questrated before the cholecystectomy. 

The diagnosis biliary dyskinesia in all cases except one, case 
13, was based on the similarity between spontaneously occurring 
biliary colics and pain attacks produced by morphine and in most 
cases additional negative X-ray findings of the stomach, duo- 
denum, colon and often also the kidneys. In no case the spon- 
taneous attacks were accompanied by chills or changes of the 
colour of the sldn or the urine. 

In one case, 12, there was a slight, continuous icterus. This pa- 
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tient some months before had been markedlj^ jaundiced and was 
then interpreted as a case of acute hepatitis. In tliis case pains 
could not be produced by morphine and the diagnose is doubtful. 
The operation was done mainly to exclude stone in the common 
bile duct. 

The location and radiation of the pains and other symptoms 
will be reported in another paper on the whole material of biliary 
dysldnesia. 


Method of Elucidating the Function of Oddi's Sphincter 
Prior to and after the Operation. 

The method of elucidating the function of Oddi’s sphincter is 
based upon pain and elevations of serum amylase and bilirubine 
following upon the simultaneous injection of morphine and sec- 
retin. These phenomena are supposed to be produced by spasm 
of Oddi’s sphincter, which causes stasis in the bile- and pan- 
creatic ducts (6, 7). 

The experiments were done on a fasting stomach. The patients 
were asked about spontaneous pains and examined for tenderness, 
hyperestesia and hyperalgesia. 10 mg of morphine hj^'drochloride 
were then administrated subcutaneously and immediately after- 
wards 80 clinical units of secretin (Pancrotest, Astra) were given 
intravenously. Serum samples were taken immediately before and 
four hours after the morphine injection. The concentration of 
serum amylase was determined according to Norby with a slight 
modification, giving about 16 per cent lower values than the 
original (6). The icteric index was determined according to Meu- 
LENGRACHT and the serum bilirubin according to Jendrassic- 
Grof (7). Occurring pain, hyperestesia and hyperalgesia were 
noted as well as nausea, vomiting and respiratory distress. 


Operation. 

8 cases were operated on by Dr. Perman and 6 by Dr. Elvin. 
Anatomical studies (Perman) have shown, that a rather thick 
nerve trunc originating from the coelic plexus passes behind the 
portal vein, reaches the neighbourhood of the common bile duct 
at the level of the neck of the gall bladder and‘ then descends 
dorsally and medially from the duct to the duodenum. On the 
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6.4. — 22.4.44 7 fits of induced fever to 39.5 C. (coli vaccin i v.) 
Drainage tube broken and remained. 

1 mg of prostigmine subcutaneously simultaneous witli the morphine. 
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way it supplies clioledoclius witli some branches. This nerve has 
earlier been observed by Latarjet (1921), who called it “nerf 
pancreaticocholedochien”. At the operation it is found between 
the portal vein and choledochus. About 2 cm of this nerve and its 
connections with the distal part of choledochus were removed, 
in all cases two or more branches. By microscopic examination 
they were found to consist mainly of unmyelinated fibres. Pee- 
MAN already at the first operation pointed out that the chole- 
dochus was unusually narrow. Table 1 shows that dilatation of 
the choledochus was an unusual finding. In two cases, 8 and 10, 
a marked edema of the lesser omentum was found at operation. 
In one of these cases the reason may have been a ventricular 
cancer discovered some weeks later. 

In some cases attempts were made after the injection of 
morphine to follow the resistance of Oddi’s sphincter to fluid 
pressure in the common duct during the operation, according to 
Butsch, Me Gowan and Walters. It was found, that the me- 
chanical stimulation of the sphincter by the operative manipula- 
tions so affected the resistance that no conclusion could be drawn 
as to the effect of the denervation. In case 11, which was operated 
in ether-nitrogen-monoxide narcosis and which had not received 
morphine before the operation, the resistance of the sphincter 
was measured before the denervation while the abdomen was 
temporarily closed. It was found to be more than 600 mm of water. 
Choledochus was explored in all cases. Choledochal drainage was 
instituted in 8 cases and secondary cholangiography in 7. 


Postoperative Complications. 

In two cases acute gastric dilatation supervened, in at least 
one case probably due to damage to the duodenal nerves. In this 
case also the upper part of duodenum on X-ray film was found 
distended with gas. In both cases the condition subsided in about 
a week. In one case (6) the drainage tube broke on removal, which 
made a second operation necessary. 

Results. 

Spontaneous Symptoms. — The immediate effect of the choledoch- 
al denervation on the pains was surprisingly good in all cases 
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except one, case 15. Several patients after some days considered 
the pains from the wound as insignificant, compared with the 
daily dull ache and attacks of pain hefore the operation. After 
some weeks in most cases there were no abdominal pains. How- 
ever, in all cases except one, after intervals of some weeks to some 
months new abdominal pains appeared. As a rule they were less 
severe but more continuous than those before operation. Their 
location was also changed, being more caudal, more diffuse and 
without the typical radiation to the costal margins and the back 
below the shoulder blade. Often there was a permanent marked 
hyperestesia in the area of the right 6th to 10th thoracic seg- 
ments. Nausea and vomiting occurred in two cases (1 and 2) 
which had not been present before the operation. 

As the time went on the complaints more and more began to 
resemble those occurring before the operation, and now, when 
two and a half years have elapsed since the first operation only 
one patient (case 12) can be said to have been really cured. The 
results of the operation is summarized in table 2. 

Morj)hine~secretin test. — Table 2 shows that the improvement 
of the patients after the operation and the recurrence of symp- 
toms are reflected in the morphine-secretin test. Immediately 
after the choledochal denervation there were no or only weak 
pains at the test. If elevations of serum amylase or bilirubine 
had occurred before operation they were markedly decreased. 
If case 6 is eliminated the decrease of the amylase was 41 ± 11 
Norby units X 10,000 and of the bilirubine 0.94 dr 0.33 mg. per 
100 ML, thus significant for the amylase. As the time went on 
the pain during the test reappeared and the amylase and bili- 
bubin elevations increased, in some cases to a higher level than 
refore the operation. 


Discussion. 

In cholangiograms Mirizzi has found evidence of a physio- 
logic sphincter at the level of the hepatic duct in man. He suggests 
disorders of its contraction to be an important factor in the pro- 
duction of pain and biliary stagnation. Martensson has found 
hypertrophy of a corresponding circular muscular bundle in cat 
after prolonged injections of morphine. Thus it will seem that 
morphine causes the hepatic sphincter to contract. The denerva- 
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tion of the choledochus in my cases was not extended so far proxi- 
mally that it could have interfered with the innervation of the 
hepatic sphincter. ISTevertheless primarily good results both on 
the spontaneous pains and the pain provoked by morphine were 
obtained in all cases except one. This indicates that spasm of the 
hepatic sphincter Avas of minor significance for the spontaneous 
and provoked pains, Avhich must have originated at the end of 
the choledochus i. e. in Oddi’s sphincter. 

Gray and Sharpe haA'^e shoAvn, that inflammatory mechanical 
lesions of the cystic duct may be the obscure cause of persistant 
pains after cholecystectomy and that the pains may disappear 
after remoAung of the cystic stump. In my material the cystic 
stump was explored in most cases Avith negative findings. Tor 
that reason pathologic changes in cysticus are not likely to have 
been the cause of the dysldnesia. If such had been the case the 
pain must have been caused in an indirect way by increased 
irritability of Oddi’s sphincter. 

One case Avith intact gall bladder is an exception. Here the pain 
persisted to the same degree as before the operation, though the 
tendency to spastic contraction of Oddi’s sphincter was lowered, 
as shown by the morphine-secretin test. In this case the pains 
may have originated in the gall bladder, in the cystic duct or the 
hepatic duct sphincter. 

The relief of pain may have been obtained by interrupting the 
pain pathways, by decreased tendency to spasm of Oddi’s sphinc- 
ter or both. As the extirpated nerves contained some myelinated 
fibres the first possibility seems to be one cause of the primarily 
good result of the operation. 

When morphine was administrated, the increase of serum amyl- 
ase after simultaneous injection of secretin was significantly 
lowered after the denervation. The increase of serum bilirubin 
was also lowered though not. significantly. Though the possibility 
of some small interference Avith the pancreatic innervation must 
be admitted, this strongly indicates less strong contraction of 
Oddi’s sphincter. If this depends on decreased sensitmty to 
morphine of the denervated smoth musculature Avith its para- 
sympathetic ganglia or on the interruption of centrifugal motor 
impulses from the coeliac ganglion or the spinal cord we do not 
know. As it is known that morhpine stimulates the spinal cord, 
the last possibility is at least very probable. 

. It is well known, that obstipation and flatulence unfavorably 
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influence’ biliary dysldnesia. To explain tliis fact Ivy and Gold- 
man distended tbe colon- and found that the resistance of Oddi’s 
sphincter increased. Thus afferent impulses from colon may 
stimulate tbe spinal cord or tbe coeliac ganglion and produce 
efferent impulses to Oddi’s sphincter, of tbe same kind as I have 
assumed morphine to do. .This should indicate a physiologic 
import of the morphine-secretin test and explain the correlation 
between clinical symptoms of biliary dyskinesia and pain pro- 
duced by morphine in cholecystectomized patients. 

The evidences that choledochal denervation according to Eeich 
decreases the tendency to spasm of Oddi’s sphincter are con- 
trary to the observations of Johnson & Boyden, that sectioning 
of the gastroduodenal nerve in cats markedly decreases the rate 
of gall bladder emptying after fat meals. It will seem, therefore, 
that their conclusion, that the gastroduodenal nerve mainly 
carries fibres which lowers the xesistence of the biliary outlet 
does not apply to man. 

As the benificial effect of the choledochal denervation as a rule 
did not last more than some weeks to months it is probable, that 
the nervous connections were restored, Biom a practical point of 
view it means, that the operation is of little value and should 
only be performed when, on the suspicion of choledocholithiasis 
or pathologic process in the remnant of the cystic duct, chole- 
dochus is explored and no pathologic changes are found. 


Summary. 

Choledochal denervation according to Keich relieved pain in 
14 of 15 cases of biliary dyskinesia. After simultaneous injections 
of morphine and secretin the rises of serum amylase and bili- 
rubin were lowered after the operation, which indicates that 
Oddi’s sphincter contracted less strongly. The effect of the ope- 
ration was transient. 


Ziisammenfassimg. 

Choledochusdenervation nach Reich besserte oder beseitigte 
den Schmerz bei 14 von 15 Rallen von Dyskinesie der Gallen- 
wege. Nach gleichzeitiger Einspritzung von Morphium und Selire- 
tin trat nach der Operation eine weniger staxke Steigerung der 
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^erumamylase und des Serumbilirubins aiif, was dafiir spricht, 
dass der Spbiakter Oddi geringere Kontraktion aufwies. Die 
Wirkung der Operation war voriibergebend. 


Resume. 

La suppression de Tinnervation du cboledoque a la fa§on de 
Reich a soulage on supprimd les douleurs dans 14 sur 15 cas 
de dyskinesie des voies biliares. Apres injection simultanee de 
morphine et de secretine le taux de Tamylase et de la bilirubine 
seriques s’eleva moins haut apres Toperation, ce qui fait penser 
que le sphincter d^Oddi se contractait moins fort. L'effet de Tin- 
tervention fut transitoire. 
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Cicatrizing Intestinal Tuberculosis and Allied 

Conditions. 

By 

K. R. INBERG-. 


Questions concerning the pathogenesis, etiology, and treatment 
of the so-called regional ileitis, or regional colitis, and the relation 
of those diseases to hyperplastic intestinal tuberculosis arouse 
great interest at present. But at least in the pre-war years no 
researches on verified, stenosing intestinal tuberculosis have been 
published which have included the possibility of allied conditions. 
Material published when other inflammatory intestinal lesions 
were insufficiently known, may include non-tuberculous cases, 
and so give a wrong idea of the pathology, character, and prognosis 
of this form of tuberculosis. I have therefore reconsidered part of 
some material with tuberculosis and other inflammatory intestinal 
diseases of surgical importance, examined microscopically by me 
for the first time already some years ago. I shall give an account 
of the results. 

The different manifestations of tuberculosis in the intestines have 
been known for a long while. A distinct differentiation of specific and 
non-specific conditions was, however, difficult. This is often the case 
even now in hospital work. Earlier medical literature did not show at- 
tempts in this direction as is evident from the 19th century theses of 
this country (Haartnan 1847; Flodin 1857) concerning chronic or 
perforative intestinal inflammations. The existence of both the specific 
— usually understood as tuberculous and simple chronic ulcerative 
conditions in the small bowel and colon was well known. Also the per- 
foration of a catharral ulcer was possible in the opinion then prevailing. 

In the literature it is most commonly stated that Cobbot, a French 
surgeon, first reported a tuberculous intestinal stenosis in 1830. Several 
stenoses were casually observed by him in an autopsy on a tuberculous 
patient. The strictures of the intestines, which gradually attached more 
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attention, -were, for a long while, treated together in spite of their differ- 
ent etiology. Intestinal stenoses due to tuberculous, syphilitic or other 
ulcers, were described. A carcinomatous growth proved a frequent 
cause at a microscopical c.vamination (CouplancE and Morris 1878’ 
Mackenzie 1879). Sometimes the etiology was considered on the whole 
inflammatory (Barton 1875) or was entirely overlooked (Gay 1886). 
According to Treves (1884) the etiology remains obscure in most cases 
of inflammatory strictures. It is only possible to state that the causative 
agent is not typhoidal, dysenteric, or tuberculous. Numerous observa- 
tions and their publication by .surgeons such as Czerny (1890), Bill- 
roth (1891), Hart.aiann and Pilliet (1891), Konig (1892), Conrath 
(1898), Wieting (1905) and others led to the restriction of intestinal 
stenoses with tuberculous etiology to a well-defined group. The theory 
of the so-called liA'pcrplastic or tumor-forming, primary, and isolated 
intestinal tuberculosis then developed, and was generally accepted. 
It is obvious that the idea of a peculiar position for this form of tuber- 
culosis was still supported by the observations of Darier (1890) in 
France and later by many others in Germany, assuming it to have orig- 
inated from submucous sclerosing without ulcer formation. — The 
first case — as far as is known — of hyperplastic intestinal tuberculosis 
in Finland was operated upon in 1898 by Krogius and published by 
him in the following year. The thesis of Bardy (1906) reports 8 cases 
with a microscopical examination or an autopsy. 

The great interest shown by surgeons in intestinal tuberculosis led 
to the importance of this disease as a causative factor of stenosis being 
overestimated. Observations of a probably non-specific, stenosing 
inflammation in the ileum were very seldom reported. The papers of 
Begling (1902) as well as of Moschkowit and Wilensky (1923) 
include a case of uon-tuberculous ileal stenosis verified microscop- 
ically. An acute or chronic limited inflammation of the colon — usually 
in or around the caecum — Avas earlier and is better known. Koch 
(1903) pointed out the simple inflammatory nature of the disease in 
cases of stenosis observed by him in ascending colon. He thought it 
possible to exclude tuberculosis, syphilis, neoplasms, and also dmrb- 
culosis. In France Lejars (1906) and in England Moynihan (1907) 
drew attention to a hyperplastic, non-specific inflammation in tlie 
colon simulating malignant disease. Also Proust and Lejars (190 0i 
Mayo Eobson (1908), Braun (1909) and others have reported similar 
conditions with the inflammation mosth^ localized in the caecum. 
Monsabrat (1907), Arnsperger (1910) and Claibmont (1917) haA^e 
published single cases of inflammatory tumor of sigmoid flexure caused 
by .simple inflammation or diA^rticiiiitis. Haim (1912) has obserAmd a 
primary, acute inflammation in the transverse colon. Tietze’s (1920) 
paper contains a detailed description of the etiology of non-specific 
inflammatory tumours in different parts of the colon. After him 
lechneb (1921), KortE (1921), Moschkowitz and Wilensky (1923 
and 1927), Mock (1931), Eeichel (1933) among others haAm dealt witn 
regional hyperplastic colitis. , ’ 

After the well-known paper of Crohn and others from 1932, c 
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subacute or chronic regional ileitis — also termed enteritis • has been 
given great attention. In the northern countries Strombeck (1937) 
has thoroughly studied this disease. Also in regional colitis interest has 
been re-awakened (Hurst and Knott 1937 and others). Mostly, how- 
ever, the literature contains descriptions of single cases. 

The relation of tuberculosis to these inflammatory diseases of 
the intestines — usually held to be non-specific — is still somewhat 
vague. It is true that Snapper (1938) definitely denies the tuber- 
culous etiology of the so-called isolated, hypertrophic, ileocaecal 
“tuberculosis”. Hadfield (1939), however, states that tubercu- 
losis as a causative factor in regional ileitis cannot be excluded until 
this has been testified by a great series of cases. 

Because of the wax it has been impossible for me to observe the 
literature since 1941. 


Yerification. 

Between the years 1918 — 1931 in the Surgical University Clinic 
II in Helsinki (former Chief; Professor R. Baltin, M.D.; present 
Chief: Professor P. E. A. Nylander, M.D.) a total of fifteen cases 
of diagnosed hyperplastic or stenosing intestinal tuberculosis, 
excluding “primary” anal tuberculosis, were operated upon. 
Seven of these were resected and eight were short-circuited. In 
these cases there was no microscopical verification. Therefore I 
exclude them. Microscopy was possible for me in all the resection 
cases either from the whole specimen or twice from deposited tissue 
samples or slides. The histological investigation showed tubercu- 
losis in four cases. In tlu-ee cases a non-tuberculous inflammation 
was found. As in one of these microscopy was possible only of small 
pieces of the specimen and the other parts may have shown tuber- 
culous changes, I exclude this one also. 

Consequently, my material consists of four cases of intestinal 
tuberculosis and two cases of hyperplastic inflammation of the 
caecum with an uncertain etiology. Besides histologically, the 
tuberculosis was verified in one case by an autopsy. In the same 
case tubercle bacilli were found in the sputum. 

The fixation of the gross specimens has been done in 10% for- 
malin. Samples were cut for the histological examination from 
various parts of the specimen. The staining was chiefly done by 
haematoxylin and eosin and haematoxylin and van Gieson’s stain. 
Uonunici s stain for free inflammatory cells, Weigert’s stain for 
elastic fibers, and Gram s bacteria stain were used in some extent. 
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A number of sections were stained with Zielil-Neelsen’s carbol 
fuchsin solution for acid-fast bacilli following the directions of 
Herxheimer. The slides were prepared in the Laboratory of tbe 
Surgical University Clinics. 

The follow-up data are based on information from the parist 
registers. The past history has been completed in regard to early 
symptoms from late questions put to patients still alive. 

Clinical Features. 

H}q)crplastic intestinal tuberculosis is a rare condition. Wood aud 
Wilkinson (1938) have diagnosed by radiography, sometimes with 
a microscopical confirmation, this form of the disease 6 times in 88 
consecutively examined patients with various forms of abdommal 
tuberculosis. The ulcerative form is more common. Brown and Sampson 
(1930) state they have found this localization 148 times in 1801 conse- 
cutive routine sanatorium cases. In advanced cases of pulmonary tuber- 
culosis the percentage, as is well known, is considerably higher, reaching 
80 in autopsy material (Brown and Sampson and others). 

According to the literature (Nikoljski 1903; Reichel 1933) persons 
in the thirties and forties have chiefly been attacked. In Lockhart- 
Mummery’s (1934) series on 100 cases the average age was thirty-two, 
the oldest patient being seventy-eight and the youngest seven years 
old. The age of my patients was eighteen, twenty-two, thirty-six and 
forty-one years. 

Both sexes were equally represented. The same is true of many 
foreign statistics (Nikoljski; Conrath; Lockhart-Mummery). The 
patients of Bardy, with verified tuberculosis, eight in number, were 
all women. 

The affection is a chronic one. The known duration before operation 
in my cases was from four months (Case 1) to nine years. 

The general condition in all the patients w'as altered. They all had a 
slight temperature. A constant symptom was abdominal pain mostly 
in connection with obstipation. The most constant local sign was a mass 
varying in size in the right hypochondrium or iliac fossa. Only in one 
of the patients was the abdomen distended with visible peristalsis. 

Opinions differ as to the congruence between the intestinal and 
pulmonary lesion in hyperplastic tuberculosis. In the view of 
Conrath, Bardy, Hulse (1914), Erdman (1920), Lynch (1920) 
and many others, the large number of sclerosis is associated with 
a mild tuberculosis, inactive as regards pulmonary changes. Very 
often this was understood to be a special primary form of tuber- 
culosis. Of the 150 cases collected by Nikoljski, tuberculosis 
elsewhere in the body was found only in 27 %. To Lockhart- 
Mummery it is obvious that the hyperplastic form in the colon 
is a primary tuberculous lesion. Only in one-fourth of the cases 
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was there any evidence of other localisations and even then it 
seems to the present author almost certain that they have devel- 
oped secondarily, to that in the colon. Even in some of the autop- 
sies no other manifestations were found. Negative autopsy findings 
are also mentioned by Reichel. 

In my cases pulmonary tuberculosis was diagnosed by physical 
examination in two cases and in the other one confirmed by bacilli 
findings. The first patient suffered simultaneously from a cervical 
and axillar — probably tuberculous — lymph adenitis. In Case 
2 only a cervical lymphadenosis was diagnosed as a second loca- 
listion. Once the physical examination failed to show any symptoms 
of tuberculosis. It is well known — and confirmed by surgeons 
who have been able to watch their patients for a long time — 
that tuberculosis in certain organs is preceded by a cervical or 
axillary adenitis. This is true also of two of my cases. 

The recognition of the ulcerative form of the condition is not 
always easy. The importance of detailed radiography is pointed 
out especially by Brown and Sampson. It is true that only the 
presence or absence of an ulcerative process can be determined. 
In cases of positive findings of pulmonary tuberculosis, intestinal 
tuberculosis can be diagnosed with certainty according to the 
authors just mentioned. The exact preoperative diagnosis of the 
hyperplastic or stenosing form is not possible. Only a chronic 
lesion causing obstruction — as regards the stenosing form which 
usually needs surgical treatment — can be diagnosed with a cer- 
tain amount of probability. The occurrence of other localisations 
of tuberculosis adds to the likelihood. The symptom of pain and 
the sign of tenderness in tuberculosis are not of the same impor- 
tance as in many non-specific conditions. The differential diagnosis 
between ileo-caecal tuberculosis and appendicitis may sometimes 
cause difficulties. One patient of mine was incorrectly append- 
ectomed at the beginning of the hospital treatment. Lockhart- 
Mummbry and also Reichel point out the great similarity of 
symptoms and signs in both hyperplastic colon tuberculosis and 
chronic non-specific tumour caused by colitis or pericolitis. This 
opinion is obviously due the fact that their series contains cases 
other than tuberculosis. 

Two Cases of Uncertain Etiology. 

Among my cases, diagnosed as tuberculosis, were two in which 
a detailed examination did not show this disease. My observations 
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■were confirmed by tlxe late Habry Castren, Professor of Pathol- 
ogy at the University of Helsinki. He could not not find in these 
cases microscopical signs of neoplasms, syphilis, actinomycosis, 
Hodgkin’s Disease, lymphogranuloma inguinale, or other specific 
changes. In both cases there ■was an infiltrative, partly hyper- 
plastic, subacute, or chronic tj^xhlitis. 

Case 6 (of the whole material) ■was a 25-year-old woman, who 
was taken ill less than two months earlier Avith pain and vomiting. 
This was later followed by diarrhea and loss of ■v\*eight. The other 
patient (Case 5) was a 43-year-old woman, Avith a pain history 
of six years. Earlier an inflammatory tumour in and around the 
caecum had been partly excised. There Avas a palpable mass in 
both, and also tenderness in right iliac fossa. Case 6 had a Ausible 
peristalsis. There was no fcA’-er. In Case 6 occult blood in faeces was 
determined. In the second case both the benzidine and guaiac 
tests were negative. 

A barium meal and a barium enema shoAAmd a stenotic tumour 
formation. In Case 5 pulmonary radiography shoAved a small 
adhesion of the sinus. There AA’ere no acthm changes. The patient 
did not react to 0. 2 and 1 mgr of alt-tuberculin, but 5 mgr caused 
a rise of the temperature. 

Morbid Anutoiny. 

The tuberculous lesion was once in ileum, and twice either m 
distal ileum or in a A\dder area of the small intestine, and also in 
caecum, and once in caecum only. The thickening in separate 
caecal or in ileo-caecal tuberculosis is most extensively localised 
to the region of the valve, which is often narrow. A “tumour’ 
is more or less clearly.^ In longitudinal sections of the specimen 
the wall of caecum could be white and fibrous (fig. 1). To the mass 
attached a thickened mesocolon and an infiltrated retrocaecal 
adipose tissue together with enlarged lymphatic glands. The 
mucous membrane of the caecum was usually nodose and affixed 
to the base. Greater ulcers in caecum or colon were not found. 
Through the translucent serosa nodules — conglomerate tubercles 
— some mm in diameter were often clearly visible. 

The ileal stricture had on its outer surface a circular groove 

Less frequently ileo-oaecum or colon has narrowed to a rigid tube as the result 
of a uniform sclerosis. Lookhakt-MummebY in this connection speaks of a gas- 
pipe colon. I have operated on such a case. 
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witli a rugged serosa. It was also cliaracteristic tliat the adipose 
tissue of the iiiesenterium covered more of the surface of the in- 
testine than usual. These changes corresponded on the side of 
mucous cout with a cicatricial, diaphragmatic formation (fig. 2). 



Pig. 1. Case 4. Ileo-caccal tuberculosis. 


In one case of ileo-caecal tuberculosis several open or healed ulcers 
(fig. 1) were found in terminal ileum. They were irregular in shape, 
usually about 1 — 2 cm in size. Their greatest length corresponded 
with the longitudinal axis of the intestine. — The histological 
examination of my cases showed that the changes due to the tuber- 
culous toxins in the intestines varied greatly. The epithelium was 
often left over a wide area and the haemorrhage in the lumen in con- 
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sequence was usually slight. In more prominent areas especially 
when they covered suhepithelial tubercles, a severe desquamation 
and loosening of the epithelium due to an. oedema could be seen. 
In the cells vacuolation, changes in the size and outline of the 
nucleus, and Icaryorrhexis was visible, and they were stained 
badly. In substantia propria the number of eosinophile leucocytes 
seemed greater. 



Pig. 2. Case 3. Ileal diaphragmatic stricture. 


The parts favoured by the incipient tuberculosis — in advanced 
cases of reinfection — in ileum were, as far as I could find out, the 
pouches between valvulae conniventes (plicae circulares; fig. 3). 
There a limited diffuse infiltration often appeared formed by free 
inflammatory cells and by polymorphonuclear leucocytes (fig. 7). 
The proliferative changes of the mesenchyme cells were in the 
background. Typical giant-cells were, however, often seen. Other 
cells to be mentioned are the transition forms between fibroblasts 
and epithelioid cells. The morphology of these is described in detail 
by Castben (1923) and others. 

To these diffuse, although clearly progressive changes the 
granulation tissue formation (fig. 4) belongs consisting superficially 
of a great number of polymorphonuclear leucocytes. It is often 
difficult to verify the tuberculous nature of these changes, but the 



















Fig. 11. Case (5) of typhlitis. 


Inbbrg: Cicatrizing Intestinal Tuberculosis. 


Fig. 12. Case G. Found cell infiltration. X 450. 
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occurrence of giant-cells of Langlians’s type makes tke diagnosis 
probable. 

Small, probably recent tuberculous nodules ~~ epithelioid-giant- 
cell tubercle — were often seen in the follicles. Siegmund (1929) 
also states that tlie, development of tubercles is at first mostly 
restricted to tlie Solitary Collides or Peyer’s Patobes. Tbe proli- 
feration of tbe active mesenchyme cells leads to a loss of lymphatic 
tissue. A constant retrogressive change was also the fewness and 
the bad staining quality of cells in the centre of the nodule as a 
sign of necrosis (fig. 5). Around and inside the tubercles in the 
area deficient in cells and blood-vessels, the connective tissue was 
often quite abundant (cf. fig. 5). A central necrosis and an increase 
in the connective tissue appeared in all cases of tuberculosis. The 
giant-cells were of Langhans's type (fig. 6) usually 20 — 100 /t in 
diameter. A clear structureless coagulation necrosis — caseation — 
however, was observed only in one lymphatic gland. In the area 
of the lesion the submucous cout was considerably thickened as a 
result of hyperaemia, oedema, tubercle formation, infiltration with 
chronic inflammatory cells, and increased connective tissue for- 
mation. In Case 3, with a history of 9 years, this tissue formed 
thick bands. 

In Case 4, with a known duration of 6 months, tubercles were 
also seen between the muscle layers and abundantly on the outside 
of them. The infiltrated adipose tissue was as thick as the sub- 
mucosa. In the back wall of the caecum the thickening reached 
3 cm. The inflammatory changes close to the epithelium defect, 
however, were the greatest. In the muscle layers and in the sub- 
serous cout the number of mast cells was increased. In the latter 
attention was attracted to single macrophages and histiocytes 
especially around the blood-vessels. 

To the tuberculous infiltration was added a loss of the epithe- 
lium which leads to the formation of the so-called primary tuber- 
culous ulcer (figures 3 and 7). The increase in the number of tu- 
bercles about 500 — 800 in diameter — and their radial spread 
from the ulcer also through superficial subepithelial layers cause 
additional destruction of the epithelium. Thus larger, so-called 
secondary tuberculous ulcers (fig. 8) are developed through a 
fusion of several small ones. At the edges conglomerates of tuber- 
cles are seen. In. caecum, the ulceration had resulted in epithelial 
defects, filled by granulation tissue. 

The diaphragmatic formation of the, ileal stricture, projecting 
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into the lumen, was found to be due to adhesion of the near-by 
serosa surfaces ad modum Lembert’s suture (fig. 9). The covering 
mucous membrane was irregular in shape without the muscularis 
mucosae. The bands of connective tissue in the submucous cout 
passed through a break in the muscular couts. In the former there 
were remnants of the muscularis. Deep in the scar, at the level of 
the muscular couts, were some degenerate Lieberkiihn’s crypts 
(fig. 10). A limited thickening of the subserous and serous couts 
provided against perforation. 

The result of an intestinal stenosis is that the intestine wall 
thickens and its muscle layers become hypertrophied. The thick- 
ness of the latter above the stenosis sometimes reached 2 — 3 mm 
or even more but in normal cases only 0.8 mm. In Case 4 tbe 
muscle couts were 0.9 mm, consequently barely thickened. Tbe 
case reports also stated that the indication for operation was ab- 
dominal pain and not the symptoms and signs of stenosis. In the 
edges and sometimes even in the middle of the epithelial defects 
there were usually remarkable regenerative changes. The rege- 
nerated low, cubic, or cylindrical epithelium without the muscula- 
ris mucosae appeared to originate partly from the epithelium 
of the Lieberkiihn's crypts, partly from the edges of the ulcer. In 
this epithelium mitotic figures could be seen. The regeneration, 
too, could begin from the remaining epithelial isles. Brown and 
Sampson, on the ground of their observations, hold the latter 
mode to be the most important. According to them also the crypts 
can regenerate. A deeper ulcer must first be filled with granula- 
tion tissue and then with thicker connective tissue. 

In about ^ 2 — 1 — IV 2 cm lymphatic glands tubercles and an 
increased connective tissue formation were found. Signs of a peri- 
adenitis were small. In the marginal lymph sinus desquamated 
endothelial cells, lymphocytes and a number of plasma cells were 
visible. In the small nodes with a diameter of only a few mm a 
reticulum cell proliferation and hyperaemia were usually to be 
seen. 

In the cases of typhlitis with uncertain etiology, the thickemng 
of the intestine wall was limited (fig. 11) measuring IV 2 — ^ 

The macroscopical changes in the mucous membrane were small. 
There were some small ulcers and a few larger epithelial defects. 
Ileum terminale was quite normal. There were round cell infil- 
tration and signs of connective tissue formation in the submucous 
cout of the caecum. In the subacute case there were besides plasma 
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cells and lympiiocytes, a considerable amount of polymorpho- 
nuclear leucocytes (fig. 12). In Case 5 the chronm inflammatory 
cell infiltration and other changes were as large in submucosa as 
in the loose pericaecal adipose tissue. In both cases here and there 
in the inflamed area there were circular aggregations of cells 
with foreign body type giant-cells 8—24 /i in diameter (fig. 13). 
There was not the slightest sign of a central necrosis. There was 
a strong reticulum cell proliferation in 3—10 mm lymphatic nodes. 


Discussion of the Pathogenesis. 

The so-called hyperplastic or stenosing intestinal tuberculosis 
is mostly localized to the ileo-caecal region. In PucHs’s (1926) 
series of 61 cases the disease was in the ilco-caecum alone, also in 
other parts 45 times, and elsewhere in the intestines 16 times, A 
striking fact is the great number of small intestine stenoses — 13 
cases. This circumstance, however, can undoubtedly not be con- 
sidered characteristic for tuberculosis, as the author did not state 
his criteria as to the specificncss of the cases. At least in the 
opinion of Schuppel (1921) the small bowel tuberculosis, compared 
with that in caecum, is quite rare. It is due to the stasis of the 
intestinal contents in terminal ileum or caecum that the entero- 
genic infection has its seat in these places. The importance of the 
mechanical factors in the pathogenesis was well known earlier. 
The microscopy of my cases also shows, that the process, at least 
in ileum, begins in those parts which have been longest in contact 
with the intestinal contents. 

Among numerous papers on tuberculous intestinal stenoses 
SiEGMUND considers that only the investigations of Wieting and 
Busse (1907) are of pathologico-anatomic interest. They have 
come to contradictory results as to the genesis of these formations. 
According to Wieting the pathogenesis of the hyperplastic colon 
tuberculosis and a circular stricture of the small intestine are 
identical. They originate always from a submucous sclerosing. 
Busse, on the other hand, has observed in one case of the latter 
form epithelial elements in the scar tissue. This circumstance 
together with the mode of running of connective tissue bands 

supports the opinion that the stricture originates from a circular 
ulcer. 

^ My observations of Case 3 correspond partly with this descrip- 
tion and on the other hand are so undeniable that there is very 
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little doubt about tbe genesis. Nor does Shiota (1908) accept 
Wieting’s opinion in regard to tbe origin of diaphragmatic ileal 
stenoses. Busse’s explanation of tbe inversion of tbe outer surface 
as a result of tbe destruction of tbe supporting longitudinal muscle 
layer may be valid because tbe ulcer in my Case must have per- 
forated tbe wbole muscle cout. 

It is true all tbe ulcers sometimes, as in Case 1, are so small 
that tbeir cicatrization cannot cause much stenosing if they do 
not grow any larger. A lasting, more or less diffuse submucous 
sclerosis resulting in considerable stenosis, however, seemed to be 
combined with ulcer formation in all tbe cases. Although tbe cica- 
trizing of intestinal tuberculosis must be understood to be tbe final 
stage of tbe process, an exact histological examination shows — 
even in one and tbe same case — a number of regressive and pro- 
gressive changes side by side. These do not differ from tbe tissue 
changes considered in patbologico-anatomical research (Sieg- 
MUND, Brown and Sampson and others) as characteristic for tbe 
common — usually called ulcerative — form of intestinal tuber- 
culosis. Tbe only difference is tbe vast formation of connective 
tissue. Tbe question is merely one of distinguishing different stages. 
Characteristic for tbe caecal form is tbe hyperplastic infiltration 
of tbe loose pericaecal adipose tissue. A similar thickening was 
seen in non-specific cases of typhlitis. Tbe changes in question 
may consequently depend more on normal-anatomical qualities 
than on tbe specificness and mildness of tbe infection or tbe 
alterations in tbe state of immunity. My opinion is vindicated 
also by tbe fact that not only in tbe cases now published, but also 
among other cases I have examined, I have never found signs of 
a clear hyperplasia in tbe small intestine. 

Tbe theory that tbe so-called hyperplastic intestinal tubercu- 
losis is a special, low grade form is also disproved by the obser- 
vations of an active pulmonary tuberculosis in combination with 
a typical diffuse small intestine ulceration and a hyperplastic 
caecal tuberculosis in Case 4. There may not be such a congruence 
between intestinal and pulmonary tuberculosis as stated by 
Blomroos (1938) in connection with laryngeal tuberculosis. A 
vast, connective tissue formation localized to some areas does not 
always mean a good prognosis. 

Because clear tuberculous changes are lacking in tbe surroun- 
dings of tbe blood-vessels, tbe hematogenous origin miist be held 
to be unlikely. This is stated because Fleckseder (1927) an 
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others have laid much stress on this fact. The intestinal primary 
complex is a very rare condition, h'or example Siegmund, a pathol- 
ogist, describes only one case observed by him in an autopsy. 

The diagnosis must for many reasons — mostly already men- 
tioned in this paper — be held certain, in spite of the negative 
findings in regard of acid fast bacilli. Sometimes, although very 
seldom, it was possible for me to detect bacilli of tliis Idnd in great 
giant-cells in other cases of cicatrizing intestinal tuberculosis. 
The difficulty in finding is obviously due to the fact that for years 
the specimens have been preserved in formalin. Ellonen (1942) 
has shown exactly that the 10% solution of formalin considerably 
reduces the chance of finding. 

My histological and clinical investigations do not disclose facts 
proving my cases of typhlitis to be early or final stages of tuber- 
culosis. As the earlier operation showed that the vermiform ap- 
pendix was part of the mass in Case 5, appendicitis as an etiological 
factor deserves attention. In Tietzb's opinion amoDg others some 
inflammatory intestinal “tumours’’’ are caused by appendicitis. 
In Case 6 again the vermiform appendix was histologically normal. 
Such differences in the extent of the changes are quite natural 
because v. Haberer (1939) for example considers it certain that 
the chronic, non-specific ileo-typhlitis has not a general etiology. 
— The probably allergic nature of regional ileitis has been pointed 
out (Borger 1937 ; Dixon 1938 and others) in recent years. 

Circular aggregations of cells in regional ileitis have been ob- 
served by Schwabacher (1936), Snapper and Hadeield among 
others. The last mentioned has described the earliest histological 
visible lesion as a lymph-adenoid hyperplasia with a formation of 
giant-cell systems in the submucosa. There was not the slightest 
evidence of caseation or necrosis. The giant-cells were of Lang- 
hans s type. Hadpield, however, does not seem to be quite sure 
of the non-specificness of the changes. Earlier Moschkowitz and 
Wilensky, and later Snapper speak of foreign body giant-cells 
in non-specific inflammation of the intestines. Klossner (1944), 
who, in two cases of pseudotuberculous mastitis, has found giant- 
cells of myeioplax type (or sometimes of foreign body type), pre- 
sumes that these cells are of epithelial origin. In both my cases of 
typhlitis the giant-cells were situated in the connective tissue far 
away from the epithelium. As they appeared together with epi- 
thelioid cells and transition forms, they may be of mesodermal 
origin. 
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The question of nomenchlure still demands a short explanation. 
As hyperjdastic tuberculosis is found only in colon, this term 
cannot Avith exactness be used of the small intestine form. On the 
other hand patients undergo surgical treatment for other reasons 
than stenosis wliich therefore cannot be generalised. A common 
characteristic, however — even in the cases of typhlitis — is in- 
tensive cicatrizing. 


Operations and Results. 

In three cases of tuberculosis an ileo-caecal resection was made 
and in one case a resection in ileum about 1 meter. In addition to 
that one case had been short-circuited in another hospital earlier. 
The ends were treated after the excision in a different way. Once 
the ileo-transversostomy was carried out side-to-side. Another 
time again the ileo-colostomy was done end-to-side. Twice the 
ends were directly anastomosed. 

The results are shown in the table below. 


No. 

Operation 

Result 

1 Tubercle Bacilli 
' in Sputum 

! Autopsy Reports 

Follow-up Data 

1 

(351/21) 

20. IV. Ileo-caecal 
resection. Side-to 
side ileo-transvers- 
ostomy 

10. Y. 
Improved 

1 

Died of pulmon- 
ary tubercu- 
losis July 1927 

2 

(978/21) 

3 

(780/24) 

24. XT. Ileo-caecal 
resection. End- to 
end anastomosis 

18. IX. Resection of 
ileum. End-to-end 
anastomosis 

23. 1. 
Improved 

6. X. 

Improved 


Died of pulmon- 
ary tuberculo- 
sis September 

1923 

4 

(249/27) 

16. II. Appendecto- 
my 

4. in. Ileo-caecal 
resection. End-to- 
side ileo-colostomy 

25. III. 
Died 

Tubercle bacilli 
positive. Diffuse 
small bowel tu- 
berculosis 


6 

(235/26) 

4. III. Ileo-caecal 
resection. End-to- 
end anastomosis 

20. III. 
Improved 


In good health 
in December 
1934. No signs 

of tuberculosis 

6 

(892/26) 

1. X. Ileo-caecal re- 
section. End-to-end 
anastomosis 

12. X. 
Improved 


Reported him- 
self quite well 
in December 
1934.No symp- 
toms of tuber- 
culosis 
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One of tlie patients died 3 weeks after the operation witk 
symptoms and signs of activation of tlie pulmonary tuberculosis. 
Two patients died 2—6 years afterwards probably of pulmonary 
tuberculosis. About one patient no informations bave been received. 
After tbe short-circuiting at an earlier phase the state of the pa- 
tient had improved, but the recovery was not complete. The mass 
was still palpable. 

Of 100 cases collected by Lockhart-Mummery 93 were operated 
upon. In 63 cases of resection the mortality was 25%. After short- 
circuiting (16 oases) the mortality was a little lower, or 18%. The worst 
results were obtained with an exclusion with colostomy or lateral ana- 
stomosis because of 10 cases 8 (80%) died. In verified cases of intestinal 
tuberculosis the results after operations are bad. Brown and Sampson 
state that the mortality rate in a small amount of material including 
some cases of the hyperplastic form, after excision reached 78 %, 
and after short-circuitings, appendectomies and simple laparotomies 
was 75%. Much better statistics concerning the operative treatment 
of the hyperplastic form have been publislied but without criteria for 
the specificness of the cases. 

According to my personal, though small, experience (2 cases), 
the danger of the activation of a latent, pulmonary tuberculosis 
after a resection is great. It is important to pay attention to this 
fact especially in our country with an increasing number of tuber- 
culosis cases, since the war. The general condition may often be 
altered for the worse, and the resistance power of the patients 
reduced. Consideration of a contemporary tuberculous lesion 
elsewhere in the body has both diagnostic, prognostic, and scien- 
tific value. Only from a great number of cases thoroughly exam- 
ined by specialists and with autopsy reports, can the question of 
the isolated occurrence of hyperplastic intestinal tuberculosis be 
finally settled. 

An operation should, in my opinion, be performed only in cases 
with clear radiological signs of stenosis, when no suspicion of a 
malignant disease makes a laparotomy and biopsy necessary. A 
two-stage operation should be planned but the first stage should 
be sufficient if possible. Unnecessary short-circuitings, however, 
are to be avoided because Brown and Sampson have observed 
an impairment of the symptoms in advanced cases. The condition 
of the patient must be watched after the operation, when neces- 
sary, with general sanatoria! treatment. Wood and Wilkinson 
report that a conservative treatment under open-air conditions 
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Avas successful in a proportion of hyperplastic cases, if not post- 
poncfl until intestinal fistulae had formed. 

In both the cases of typhlitis an ileo-caecal resection was per- 
formed. An after-examination of the one and an after-inquiry of 
the other after 8 years shoAVcd that the patients were still quite 
Avell and showed no symptoms of tuberculosis. 

The categorical assertion of v. Haberer that a radical resection 
is the best form of treatment in chronic ileo-typhlitis, cannot be ac- 
cepted without further consideration. There are contra-indications, 
among others in young people. Hakke (1910) prefers a two-stage 
operation in abscess cases connected with regional ileitis. In Perez’s 
(1910) opinion even an appendectomy is to be avoided in the mild 
form of ileitis because of the danger of fistula formation. Also spon- 
taneous recoveries must be taken into consideration. Again in subacute 
and chronic cases with a palpable mass, tissue changes may often be 
irreversible and consequently an excision the best form of treatment. 

Differential Diagnosis at Operations. 

To distinguish between hyperplastic tuberculosis and neoplasms 
in the intestines is often difficult. Subserous tubercles are not 
always visible. Sometimes again pseudo-tubercles, formed by 
circular aggregations of chronic inflammatory cells with connective 
tissue formation, cause confusion. The form of intestinal tuber- 
culosis with which surgeons come into contact is mostly charac- 
terised by a great amount of sclerosing and shrinking phenomena. 
A sarcoma or lymphosarcoma in ileum is relatively easily re- 
cognized because hyperplasia in tuberculosis does not occur in the 
small intestine. It is very difficult to distinguish between non- 
specific intestinal inflammation and tuberculosis. The most 
important difference is in the intensity of the changes. In non- 
specific inflammation the cicatrizing process in the mucous mem- 
brane is not so far advanced. Large ulcers and diaphragmatic 
strictures are lacking. 


Summary. 

1. In a resection material of intestinal tuberculosis from a 
period when non-specific inflammation was insufficiently known, 
a microscopical examination proved tuberculosis only in 4 cases 
out of 7. The verified material consists of 4 cases of hyperplastic 
or stenosing tuberculosis and 2 cases of subacute or chronic typh- 
litis. 
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2. A diffuse lymplioedeina and cell infiltration in tlie area of 
tlie lesion may lead to the thickening of the submucosa, but a 
lasting sclerosis causing considerable stenosis seems to be com- 
bined with ulcer formation. In all the cases there were either small 
tuberculous ulcers or larger ulcers, epithelial defects or their scars. 

3. Hyperplasia did not occur in tuberculosis of ileum. A com- 
mon characteristic, however, was cicatrizing. That a diaphrag- 
matic ileal stricture with regenerated mucous membrane develops 
from an ulcer, was shown in one case by the structure of the scar 
and by finding of epithelial elements in it. 

4. My cases do not support the idea that the rare cicatrizing 
intestinal tuberculosis is isolated. This form of the disease does 
not depend on a slight infection in the intestine or lungs, because 
in one of my cases an active pulmonary tuberculosis and diffuse 
small bowel ulceration was associated with a typical hyperplasia 
in caecum. 

5. The gross pathology of caecal tuberculosis and of the cases of 
typhlitis was to a great extent identical. The latter was char- 
acterized histologically by the absence of specific central necrosis 
in the circular aggregations of cells and the presence of foreign 
body type giant-cells. 

6. The relatively good results from excisions reported in the 
earlier literature may be due to the fact that the material consisted 
of non-specific cases with, on the whole, a favourable prognosis. 


Zusamnieiifassiiiig. 

1. Bei mikroskopischer Untersuchung eines die Darmtuber- 
kulose betreffenden Materials aus einer Zeit, wo die unspezifischeii 
Entziindungen noch unvollkommen bekannt worden, wurde die 
Tuberkulose nur in 4 Fallen von 7 nachgewiesen. Das Material 
umfasst 4 Falle hyperplastischer oder stenosierender Tuberkulose 
und 2 Falle subakuter oder kronischer Typhlitis. 

2. Das diffuse Odem und die Zelleninfiltration auf dem Ge- 
biete der Lesion fiihren wohl zu Verdickung der Submucosa, aber 
eine dauernde, in hoherem Masse Stenosierung verursachende, 
Starke Sklerosierung scheint sich an Geschwurbildung zu schlies- 
sen. In alien Fallen wurden kleine Geschwiire oder grossere sekun- 
dare Geschwure oder deren Narben gefunden. Die sekundare 
resc wure entsprachen in Cocum mit Granulationsgewebe ge- 

fiillten Epitheldefekde. 

22 'iG^i287. c/ifr. Scandinav. Vol. XCV 
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3. Hyperplasie schcint niclit in Zusammcnhang init Ileumtuber- 
Iculose vorzukoinmen. Die Struktur clcr Narbe unci das Vorkomnien 
der epitlielialen Elemente darin zeigten, class cine ileale, diapbrag- 
matisclie, mit regeneriertcm Epitliel bedcckte Striktur auf clem 
Gruude der Gescliwurbildung entstanden war, 

4. Meine Fallen sprechen nicht dafiir, class die seltene, narben- 
bilclende Darmtuberkulose isoliert vorkommen kann. Diese Form 
der Tiiberkiilose brauclit nicht von Infektion leichteren Grades 
iin Darin ocler in der Lunge abhiingig zu sein, denn in einem Falle 
hatte sich an eine aktive Lungentuberkulose mit cliffusen ulzera- 
tive Diinndarmveranderungen eine typische Hyperplasie in Cd- 
cum geschlossen. 

5. Die makroskopische Pathologie in der Cocumtuberkulose 
unci in den Typhlitisfallen war in hohem Masse einander gleich. 
Histologiscli characterizierend fiir die letztgenannte Kondition 
war das Fehlen spezifischer zentraler Necrose in zirkularen Zellen- 
anhaufungen und das Vorkommen Fremdkorpcrriesenzellen. 

6. Die verhaltnismassig guten Ergebnisse der Resektion in der 
friiheren Literatur sind vielleicht eine Folge daraus, class das 
Material unspezifische, nach der Prognose meisten giinstige Falle 
umfasst hat. 


Resume. 

1. Dans les materiaux datant d’une periode ou les inflamma- 
tions non-specifiques etaient tres peu connues les recherches micro- 
scopiques ne constaterent la tuberculose de Fintestin que dans 4 
cas sur 7. Les materiaux comprennent 4 cas de la tuberculose 
hyperplastique ou engorgeante et deux cas de la typhlite sub- 
aciutee ou chronique. 

2. L’oedeme diffus et Pinfiltration des cellules sur Petendue cle 
la Idsion causent certes Pepaissement de la submucosa, mais une 
forte sclerotion durable qui cause un engorgement semble se 
joindre a la formation de Pulcere. Dans tons les cas, des petits 
ulceres ou des plus grands ulceres secondaires ou leurs cicatrices 
ont ete trouves. Les ulceres secondaires correspondaient dans le 
coecum aux defauts epitheliaux dans la tissue de la granulation. 

3. II me semble quhl n’y ait pas d’hyperplasie dans la tuber- 
culose de Pileum. Une caracteristique commune etait au contraire 
la cicatrication. La structure de la cicatrice et la presence des 
elements epitheliaux dans celle-ci ont montre qu'une stricture 
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ileale diapliragmatique regeneree couverte d^ine epitliele s’est 
formee sur la base de Tulcere. 

4. Mes cas ne patient pas en favenr de roccurence de la rare 
tuberculose cicatrisante isolee intestinale. Cette forme de la 
tuberculose ne doit pas dependre crime infection plus legere 
dans rintestin on dans leS poumons car dans un de mes cas une 
tuberculose active des poumons et une tuberculose diffuse de 
rintestin grele se sont joints dans une hyperplasie typique dans le 
coecum. 

5. La patliologie macroscopique dans la tuberculose du cmcum 
et dans les cas du typhlitis etait a pres identique. Caracteristique 
an point de vue bistologique pour la condition derniere fut I’ab- 
sence de la necrose centrale specifique dans les aggregations cir- 
culaires des cellules et rapparition des cellules gigantesques 
d'origine etrangke. 

6. Les resultats relativement bons des resections dans la litte- 
rature precedente peuvent provenir du fait que les materiaux ont 
compris en general les cas non-specifiques favorables quant a leur 
prognostique. 
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fiber die yerscliiedeiie Frei^ueiiz der Appendek- 
tomien aiit* Grriiiid iiiisidierer Oder iinriclitiger 
Diagnose akute Appendicitis in den Jaliresbe- 
ricliten yerschiedener Krankenhanser.^ 

Yon 

GUSTAF PETREN, Ltind. 


Bei der DMchsicht der Jaliresbericlite scliwedischer Kranken- 
kauser mit ihren Operationsbericliten der letzten Jabre findet 
man nacb wie verscbiedenen Gesicbtspunkten die recht grosse 
Gxuppe akuter Bauchfalle mit einem Verdacbt auf oder einer 
nnsicheren Appendicitisdiagnose, bei denen die Operation keinen 
deutlichen Appendicitisbefund ergeben batte, beurteilt und in 
den verscbiedenen Krankenbausern und chirurgiscben Kliniken 
gebucht smd. Die relative Frequenz dieser diagnostisch baufig 
mebr Oder weniger unklaren Falle erscbeint nach den Angaben 
der Operationsbenchte verscbiedener Krankenbauser so wecb- 
selnd, dass es von Interesse sein diirfte, die diesbeziiglicben Zablen 
aus einer grosseren Anzabl unserer Krankenbauser iibersicbtlicb 
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relative AnzaJtl Operatiomn der Appendicitis im nichl ahiten Stadium 

— also im freien Interval!, wegen einer Appendicitis a froid oder 
wegen einer sogenannten clironisclien Appendicitis — im Apen- 
dicitismaterial. Derartige Falle bildeten friiher fast in alien unse- 
ren Ivrankenlmusern einen erhebliclien Teil der Blinddarm- 
operationen. Um diese Frage und die Verscliiebung, die in der 
Bezielmng zwischen der Operation vegen einer akuten und einer 
niebt akuten Appendicitis in jedem Dezennium eingetreten ist, 
durcb zableninassige Angaben zu veranscliauliclien, babe icb alle 
in Lund (in der Universitatsbibliotbek und der Cbirurgiscben 
Klinik) zuganglicben Krankenbausberiebte mit Angaben in den 
entsj)recbenden Operationsberiebten iiber die Anzabl operierter 
akuter und niebt akuter Appendicitiden in den Jabren 1902 — 
1903, 1912—1913, 1922—1923, 1933— 1934 und 1943— 1944 durch- 
gearbeitet; in einigen Operationsberiebten, die fur diese Unter- 
suebung niebt benutzt werden konnten, sind die akuten und niebt 
akuten Falle in weniger glucklicber Weise unter der gleicben 
Eubrik gefubrt. In einem grossen Teil aller dieser Jabresberiebte, 
in denen sicb Angaben iiber jede der beiden Gruppen fiir sicb fin- 
den, sind die Zablen so angegeben, dass man (jenauc Auskunft 
iiber die Anzabl operierter Falle erbiilt. Aus niebt alien erfabrt 
man jedocb die Anzabl operierter alciiter Falle, da z. B. mancbmal 
niebt angegeben wird, ob eine Incision eines appendicitiseben 
Abszesses einen eigenen Fall darstellt oder nirr ein Sekundar- 
eingriff bei einem iir eine andere Gruppe aufgenommenen Fall ist; 

— es ware natiirlicb wiinschenswert, dass aus alien Operations- 
beriebten deutlicb bervorginge, wie viele der Eingriffe unter 
»X’\n[« Nacboperationen darstellen. Derartige niebt ganz klare 
Operationsangaben umfassen jedocb relativ so wenige Falle, dass, 
wenn aucb die zusammengestellten, unten angefiibrten Zablen 
niebt ganz exakt sein kdnnen, sie docb sicber den riebtigen sehr 
nabe kommen. 

Die folgende Tabelle 1 zeigt die Summe der in den Jabren 1902— 
1903 operierten Anzabl Blinddarmfalle aus nur 10 Kranken- 
bausern: Falun, Gavle, Kristianstad, Lund, Malmo, Sabbatsberg- 
krankenbaus, Sablgrenscbes Krankenbaus, Serafimerlazarett, 
Sundsvall und Vaxjo — damals wurden die Jabresberiebte nur 
einiger, besonders der grosseren Krankenbauser gedruckt, und es 
wurden bei vielen Operationsberiebten aus dieser Zeit, wie z. B. 
bei denen aus Uppsala, niebt zwiseben den akuten und den niebt 
akuten Blinddarmentziindungen unterschieden. Die Zablen, die 
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Jahre 

Summe jahrlich operiertcr Falle 

Von den w’ogen Append, 
opor. Prozentsatz der 
wegen: 

in Anzahl 
Kranken-, 
hauser 

wegen akut. 
Append. 

w'egen 
nicht ale. 
Append. 

akut. 

Appondicit. 

operierten 

nicht akut. 
Append, 
operierten [ 

i 

i 1902—1903... 

10 

266 

157 

63 % 

1 

37 % 1 

j 1912— 1913... 

40 

4,565 

1.007 

82 % 

18 % j 

1922—1923... 

58 

8,351 

1,183 

88 % 

12 % 1 

1933—1934... 

85 

16 067 

1,567 

91 % 

9 % 1 

194.3—1944... 

71 

14,961 

1,037 

93.5 o/„ 

6.5 % 1 


fiir die Jahre 1912 — 13 gelten, stellen die Summe von 40 ver- 
schiedenen Krankenhausbericliten dar, die fiir die Jahre 1922 — 23 
von 58 Krankenhausern, die fiir die Jahre 1933 — 34 von 85 und 
die fiir die Jahre 1943 — 44 von 71 Krankenhausern; — dass die 
Zahl fiir die letzte 2-Jahresperiode niedriger ist als fiir die ent- 
sprechende aus einem Jahrzehnt friiher, beruht daranf, dass die 
Krankenhausberichte der Stadt Stockholm und mehrerer Amts- 
bezirke leider in den letzten Jahren nicht im Druck erschienen 


Sind. Jede Zahl der folgenden Tabelle stellt den jahrUchen Durch- 
schnitt der betreffenden 2-Jahresperiode dar. 

Aus der Tabelle geht hervor, dass die wegen einer nicht aJcuten 
Appendicitis ausgefuhrten Operationen in den letzten 40 Jahren 
%n dem AppendiciUsmaterial der sclmedischen Krankenhauser 
von 37 % auf 6.5 % heruntergegangen sind. Die Ursache hierfiir 
hegt natiirhch hauptsachlich darin, dass die akuten Bauchfalle 
im 20. Jahrhundert an den meisten Stellen unseres Landes in 
standig zunehmendem Masse in die zustandigen Krankenhauser 
emgesc ic t werden und dort, nachdem die Diagnose einer akuten 
Appendicitis gestellt war, in jedem Jahrzehnt in grosserem Um- 
ange zu einer sofortigen Operation geraten wurde. Hierdurch 
werden diese Dalle am haufigsten im akuten Stadium operiert. 
Erne gewisse Eolle hat jedoch ausserdem gespielt, dass die mei- 
flirV gegeniiber der Diagnose einer chronischen Appen- 

1 IS a 1C jetzt reservierter geworden sind als vor 30 — 40 
^ etzten Jahren betrachtet man es von gewisser 

in n wenn ein Krankenhaus 

1 OP^^^tionsbericht eine relativ grosse Anzahl mit einem 

al ute! Br at"'' Appendektomien wegen nicht 

akuter Blinddarmentzundungen aufweist. Die prozentuellen An- 
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gabeu liierfiir siiid im iibrigen sogar in clcn Jabren 1943 — 44 im- 
mcr noch zicmlicli verscbieclen innerbalb der Bericbto der be- 
treffenden 71 Krankenbauser: cinige von diesen iiaben keineii 
Oder nur einige im nicbt akuten Stadium operierte Appendicitis- 
falle, wabrend diese in anderen Kliniken 12 — 15 % des Appen- 
dicitis-Operationsmatcrials ausmacben — in cinigen Bericbteu 
sogar nocb mcbr. 

Die wescniliche Frage dicser Unlersuchnng gill der Hmijighit 
der auf drimd einer nnrichtigen oder dhhilaUen Diagnose, ahitc 
Appendicitis, appcndel'tomiertcn Fdlle des AppendicitismateriaJs 
der KranJienJidnser in den lelzten Jahrzehnien und wie diese Balle 
in den Operationsbericbten der Krankenbauser riibriziert und 
dargestellt yvcrdcn. Um diese Frage zablenmassig zii imtersiiciien, 
babe icb versucbt, die diesbeziiglicben Angaben, soAveit sie in den 
oben genannten Krankenbansbericbten, also den mir ziiganglicben 
ans den Jabren 1902—1903, 1912—1913, 1922—1923, 1933— 
1934 iind 1943 — 1944, in einer fiir diese Untersucbung braiicb- 
baren Form dargestellt sind, zusammenznstellen. 

Aus der frviberen Zeit der Appendicitiscbirurgie; von 1890 bis 
zu Anfang des 20. Jabrbunderts findet man in nnserem Scbrifttuin 
iind den Ivrankenbaus-Jabresbericbten nicbt mebr als nur aus- 
nabmsweise Angaben iiber einen oder den anderen Fall, bei dem 
anf Grund einer Febldiagnose eine unscbuldige Appendix exstir- 
piert wurde. In der Regel bandelt es sicb dabei um Falle, die zuin 
Exitus kamen nnd im Zusammenbang mit den postoj)erativen 
Todesfallen angegeben werden, oder um Fiille, deren weiterer 
Verlauf ergab, dass es sicb um eine ganz andere Erkrankung mit 
diagnostiscb irrefiibrenden Symptomen gebandelt batte. So vird 
z. B. im Jabre 1907 aus dem Sabbatsberg-Krankenbaus ein Fall 
mit aucb akuten Baucberscbeinungen mitgeteilt, der auf eine 
Appendicitisdiagnose bin operiert wm’de, sicb spater aber als eine 
tuberkulose Meningitis erwies. Einige Jalrre spater tritt im Kran- 
kenbaus in Gavle ein Fall auf, bei dem eine Blinddarmexstirpa- 
tion )>auf Grund falscber Diagnose (Pneumonie))> vorgenommen 
wrde. In den letzten Jabrzebnten ist dieser ganzen Gruppe von 
Fallen: unscbuldig verdiicbtigten oder uiiricbtig diagnostizierten 
akuten Appendicitisfallen, mebr und mebr Aufmerksamkeit 
gewidmet worden, und es wird von den allermeisten immer mebr 
die Anscbauung vertreten, dass die Anzabl Falle, bei denen man 
die Diagnose, evtl. Wabrscbeinlicbkeitsdiagnose einer akuten 
Appendicitis stellt und dann bei der Operation einen gesunden 



FREQUEI^Z DBR APPENDEKTOMIEN. 331 

Oder walirscheinlich. unschuldigen Blinddarm findet, recht be- 
traclitlicli ist. Es ist ganz natixrlich, dass die tatsachlicbe Anzabl 
Dieser Ealle mit der Entwicklung der Appendicitiscbirurgie zu- 
genommen bat, da die Eorderung einer Friiboperation der akuteii 
Appendicitisfalle, die immer mebr gestellt wird, naturlicb die 
Gefabr diagnostiscber Irrtiimer erbobt bat. Eine weitere wesent- 
licbere Ursacbe fur die Zunabme der Anzabl dieser Falle in den 
Jaliresbericbten diirfte jedocb darin zu sucben sein, dass die 
meisten Cbirtirgen, besonders in den letzten 10 — 15 Jabren eine 
immer Imtiscbere Haltung gegenuber unsicberen oder geringen 
Veranderungen des exstirpierten Blinddarmes einnebmen und 
diese nicbt mebr fiir eine binreicbende Grundlage fiir die Diagnose 
einer akuten Appendicitis anerkennen, wie es friiber baufig 
gescbab. Ferner sind die meisten Cbirurgen im Hinblick auf zu- 
nebmende Erfabrungen und Kenntnisse iiber gewisse akute oder 
subacute patbologiscb-anatomiscbe Veranderungen der Bauch- 
lympbdriisen, besonders des lymphatiscben Gewebes in der Um- 
gebuug des Blinddarmes und des Darmes, besonders im unter- 
sten Ileumabscbnitt mit ibrem zuweilen appendicitisabnlicben 
Erkrankungsbild, vorsicbtiger damit geworden, als Ursacbe der 
Baucbsymptome einen Blinddarm obne deutlicbe akute Ver- 
anderungen anzusehen. Seit jetzt ziemlicb vielen Jabren und in 
den letzten Jabren in den meisten Krankenbausern, sind in den 
Operationsbericbten diese als Appendicitisfalle diagnostizierten 
und operierten, diagnostiscb unsicberen oder unklaren Falle in 
immer grosserein Umfange unter einer besonderen Rubrik: Appen- 
dektomie wegen Suspicio appendicit. acut. oder Appendicitis 
acuta suspecta gefiibrt worden. In einigen Operationsbericbten, 
besonders aus den letzten 10 Jabren, findet man ausserdem eine 
grossere oder kleinere Anzabl von Appendektomien unter den 
Diagnosenrubriken: Lympbadenitis mesenter. ac. s. ileocoecal. ac., 
enteritis s. colitis ac., typhlitis ac., ileitis terminalis u. a., von 
denen mit grosster Wabrscbeinlicbkeit die allermeisten — bei 
denen also die Appendektomie wohl am haufigsten von einem 
Bauscbnitt iiber dem Blinddarm gemacht wurde — laparotomi- 
siert warden auf Grand wenigstens einer Wabrscheinlicbkeits- 
diagnose. akute Appendicitis. Ausser diesen eben erwabnten Grup- 
jjen von Fallen sind zweifellos in jedem grosseren Material operier- 
ter akuter Bauchfalle wenigstens einzelne Falle vorbanden, die 
auf Grund der Diagnose oder des Verdacbtes einer Appendicitis 
operiert warden, bei denen die Laparotomie aber eine sicbere 
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anderc Diagnose ergab, ohne dass dieses in dem Operationsbericlit 
angegeben wird. So werden z. B. Fiille, bei denen sicli bei der 
Laparotomie zeigt, dass es sicli zweifellos iim irgendeine gynae- 
kologiscbe Erkrankung, eine akute Cholecystitis, ein Meckelsclies 
Divertikel, eine deutliche Pneumococcenperitonitis oder eine 
andere akute Baucherlcrankung handelt, die Gegenstand des Ein- 
griffes ^vird — vollig unabhangig davon, welclie Diagnose vor der 
Laparotomie gestellt "worden war — in der Begel ohne weiteres 
der Gruppe des Operationsberichtes zugefiihrt, zu der sie nach 
dem Operationsbefund gehoren. Ein vollstiindig exaktes Bild 
iiber die Zahl der Falle, die auf Grund einer unrichtigen oder 
unbestatigten Wahrscheinlichkeitsdiagnose einer akuten Appen- 
dicitis operiert wurden, aus den Angaben in den Krankenhaus- 
berichten zu gewiunen, ist also nicht moglich. Wenn man jedoch 
zu der Zahl der Laparotomien, die direkt unter der Kubrik: 
Suspicio appendicitidis acutae angefuhrt werden, die Zahl der Ap- 
pendektomien — einfache Probelaparotomien werden nicht beriick- 
sichtigt — unter den Diagnosen: Lymphadenitis acuta mesent., 
Enterit. ac., Colit. ac., Ileitis terminalis u. a. hinzuzfihlt, diirfte 
man ein Ergebnis erhalten, das wenigstens api^roximativ — jedoch 
am ehesten als Minimum — die Anzahl der operierten nach der 
Anschauung des betreffenden Chirurgen seinerzeit diagnostisch 
unklaren oder falsch gedeuteten akuten Appendicitisfalle angibt. 
Die Suinme dieser beiden Gruppen ist es, die die Zahlen unter der 
Rubrik: auf Grund unrichtiger oder diskutabler Diagnose operier- 
ter in den Tabellen 2 und 3 angeben. Die in diesen beiden Tabelleii 
angefiihrten Zahlen stellen den Durchschnitt der jeweiligen 2- 
Jahresperiode dar. 

Und nun zu den Eesidtaten der Zusammenslellungen der Ergeh- 
nisse aller Jahresberichte mit brauchbaren Angaben iiber die 
oben genannte 2-Jahresperiode jedes der 5 letzten Jahrzehnte. 

In den betreffenden Opera tionsberichten der Jahre 1902 und 
1903 findet man keine Angaben iiber eine Appendektomie auf 
Grund unrichtiger Diagnose. 

Beziiglich der Angaben iiber die Appendicitisoperationen in 
den Jahresberichten der Jahre 1912 und 1913 soil zunachst er- 
wahnt werden, dass sich bei manchen Krankenhausern Angaben 
iiber eine gewisse Anzahl von Exstirpationen einer »gesunden 
Appendix »oder einer mnschuldigen Appendix« finden, die jedoch 
fiir diese Untersuchung nicht angewendet werden konnen, da 
in sie wahrscheinlich sowohl Appendixexstirpationen »en passant« 
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ais aucli solclie auf Grand falsclier Diagnose einbegriffen sind. In 
den Eapporten von 9 Krankenliausern sind jedocli in eineni oder 
beiden dieser Jabre direkte Angaben iiber die AnzaU der Appen- 
dektomien aiif Grand einer )>Febldiagnose<( oder einer »Appen- 
dicitis?(i geinacbt ^Yorden. So ans dein Ekmanscben Krankenliaus 
1 fall unter 32 Operationen wegen einer akuten Appendicitis, aus 
Gavle: 2 von 176 akuten Blinddarmoperationen, Jonkbping; 

1 und 1 von 120 bzw. 126 Operationen, Molndal: 1 von 33 Opera- 
tionen, Nykoping: 4 und 1 von 119 resp. 111 Operationen, Sera- 
fimerlazarett; 9 und 6 von 155 bzw. 172 Operationen, Sablgren- 
solies Krankenbaus: 6 von 212 Operationen, Sundsvall: 2 von 122 
Operationen und Ostersuud; 1 von 77 Operationen, Suminiert 
man die Zablen dieser 9 Krankenbauser — bei 3 davon fiir beide 
Jabre, bei 6 davon nur fiir eines der Jabre — so erbalt man; 35 
Appendixexstirpationen auf Grund einer Febldiagnose oder einer 
»Appendicitis?« unter 1,455 Operationen wegen einer akuten 
Appendicitis. Nacb der damaligen Beurteilung waxen also im 
Jabre 1912 und 1913 in diesen 9 Krankenliausern 2.3 % der wegen 
einer akuten Appendicitis vorgenommenen Operationen auf 
Grund einer Febldiagnose oder bei Fallen ausgefiibrt worden, 
die keine sicbere Veranderung des Blinddarmes aufwiesen. 

Aus den Jabren 1922 und 1923 sind aus 30 Krankenbausern 
fur diese Unteisucbung braucbbare Angaben vorbanden. In diesen 
vnirden im Jabre 1922 insgesamt 138 unmotivierte oder diskutable 
Blinddarmexstirpationen unter 4,305 nacb der damaligen An- 
schauung bei der akuten Appendicitis indizierten Operationen 
gemacbt. Die entsprecbenden Zablen fiir das Jabr 1923 sind 179 
und 4,436. Berecbnet man den Durcbscbnitt fiir diese beiden Jabre, 
so ergibt sicb, dass an den 30 Krankenbausern 3.5 % der wegen 
einer akuten Appendieitis vorgenommenen 9,058 Operationen 
nacb dem damaligen Urteil der betreffenden Krankenbausiirzte 
auf Grund einer falscben oder diskutablen Diagnose ausgefiibrt 
worden sind. 

Fine entspreobende Untersucbung fiir die Jabre 1932 und 1933 
ergibt Folgendes: An 64 Krankenbausern oder Krankenanstalten 
sind im Jabre 1932 nacb den Bericbten 12,470 Patienten, die eine 
akute Appendicitis batten, und ausserdem 1,154 falscb gedeutete 
oder nicbt bestatigte Appendicitisfalle operiert worden; die ent- 
sprecbenden Zablen fiir das Jabr 1933 sind; 12,968 und 1,412 — 
von diesen sind ungefabr 90 % direkt als Operationen wegen Ver- 
dacbtes auf Appendicitis angegeben; ungefabr 10 % der Append- 
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('ktoinion hoi (njoi-sl) Lyinplijulc'ii. ac. inos. odor aiulercn Bnucher- 
krankmigon. — Dor Mittolworl fiir die nuf Grund oincr unrichtigcn 
odor iiiolit fostfzostcllton akiUon A])])ondi('itisdiafinose opericrten 
Fallo orgiht sieh fiir dio *28,001 I'iillo, die an diescn Gl Kraiiken- 
liiiusorn in den 2 .Faliron als akute Ap])endieitis operiert warden, 
als 0.2 also cine woit Iiiihore Prozeiitzahl als 10 Jalirc friiher. 
Diose Zaldon diirften oino orhchliclie Vorscliichung in dcr Auf- 
fassiiny dor jowoilipon Chinirj^on hozuolidi dor Fordernng liin- 
sichilioli tier Voriindoningon iin IMinddarin fiir cine akuic Appon- 
dicitisdiagnoso von Boginn dos Jaliros 1020 his zu Anfang 1030 
darstollon. 

Nan ojullioli dio Angahon in don Krankonlianshcriclitcn dcr 
Jahro 1013 and lOll. Dio jinton angofiihrtcn Zahlon beziclicn 
sich nuf 73 Krankonliaiisor odor Krankonnnstalton.* Die Zalil 
dor Fiillo, dio in die Opcrationshoriclite als aj)pendektonuerte 
wogen iSuspioio apjiendicil. no. odor imfor den Buhrikcn Lyinpha- 
(len. ac. incs., Fntorit. ac. u. a. aufgcnoinmcn wnrde, betriigt 
fiir das Jahr 1913 fiir die hetreffciulon 73 Krnnkenliiiuscr 2,517, 
wiilirend 14,011 als operiert wegen akutcr A])pendicitis registriert 
werden, fiir das Jahr 1911 .sind die entsj)rechenden Zahlen 2, GOD 
and 1-1,850. Aaf Grand dicse.s Ergehnisses ist also die darchschnitt- 
liche Prozentzahl anrichtigor odor <liskntahlor akater Appendi- 
citisdiagnosen, die in den Jahren 1913 and 1911 an 73 ansorcr 
Ivrankcnhiiaser operiert warden, angefahr 15 %. 

Zar bcsscren tJborsieht .sind dio ohen angefiilirtcn Zahlen, die 
das wesentliche Kesultat der diosbeziiglichen Untersaclmng dar- 
stellen, in der folgenden Tahelle 2 /.asainincngestellt, 

Aas der Tahelle 2 geht zahlenmjissig hervor, d. h. aaf Grund von 
Zahlen, die im Hinblick aaf gewisse ohen angegebene and andere 
Fehlerquellen — z. B. sind kleinere Irrtiimer in einem oder 
dem anderen Punkte beim Darcharbeiten aller dieser Jahresbe- 
richte nicht aasgeschlossen — zwar keineswegs den Anspruch 
erheben konnen, exakt zu sein, jedoch approximativ richtig er- 
scheinen, dass nach den Angaben der Krankenhaasberichtc der 
Prozenisatz opericrier unldarer oder jalscli ejedextieter Fdlle 'in dem 
schwedischen Appendicitisma ferial in jedem Jalirzehnt der letzlen 
30 Jaltre zngenommen hat: von 2.3 % bis 15 %. Nach dieser Unter- 

* Die Zahlen griinden sicli zum weitnus grossten Toil nuf Angaben im Druck 
crseliienener ICranlcenhausberichtc. Ausserdem liabe ieb aber von cinigen Krnnkcn- 
bfiusern, doren Beriebto in den letztcn Jabren leider niebt gedruckfc wurden, 
durcb den dortigen Krankenbausarzt brieflicli die notwendigen Zablenangabcn 
erbalton. 



PREQT3ENZ DER AEREKEEKTOMIEN. 


335 


Tabeiie 2. 


J a li r 0 

! 

Durcliscbnitt jahrl. opcrier- 
tcr riillo 

Durchschnitt jahrlich append- ! 
ektomierter Fiillo } 

in Anzalil 
Krnnken- 
hiiuscr 

wegen alcut. 
Append. 

auf Grand un- 
richtiger od. 
diskutabler ak. 
Append.- 
Diagnose 

1 

Deren Prozent-I 
satz von alien 
wegen ak. App.j 
operierten | 

( 

! 1902—1903 



0 

1 

1 

j 1912—1913 

91 

1,051 

24 

2.3% ! 

1922—1923 

30 

4.370 

158 

3.5% 

1933—1934 

64 

12,719 

1,283 

».2% ( 

1 1943—1944 

73 

14,730 

2,576 

15 % 1 


mchung ist also nach dem Urteil der jeweiligen KrankenJiausdrzle 
jede 7. Operation, die jetzi ivegen aknien Appendicitis azisgefftlirt 
mrd, unnioiivierl. 

Es ist fernerhin von Interesse zu untersuchen, xoie weii dieser 
Prozentsaiz mit dem Durchschnitt 15 % jelzt, also in den Jaliren 
1943—1944, innerhalb der verschiedenen Kranlcenlmtser wechseU. 
Die Tabelle 3 gibt den jahrlicben Mittehvert der in den Jahren 
1943 nnd 1944 operierten akuten Appendicitisfalle und der ope- 
rierten unklaren oder falscli gedeuteten akuten Appendicitisfalle 
samt die Prozentzabl der letzteren fiir hauptsachlicli diejenigen 
in dieser Untersuchung bearbeiteten Krankenbauser an, in denen 
jabrlicb, mindestens 250 akute Appendicitisfalle operiert wurden. 
Die Krankenbauser sind in der Tabelle nacb der Glrosse dieses 
Prozentsatzes geordnet. 

Diese Tabelle 3, in der also jede Zabl den Durcbscbnitt fiir die 
beiden Jabre 1943 — 44 angibt, entbalt Angaben aus 24 Kranken- 
bausern oder cbirurgiscben Kliniken mit einem relativ grossen 
Appendicitismaterial. Wir sehen daraus, dass diese Prozentzabl 
von 32 % bis auf nur 5 % an den verscbiedenen Krankenliausern 
und cbirurgiscben Abteilungen abnimnit. So bielt man in Halsing- 
borg 32 % aller auf Grund der Diagnose oder Wabrscbeinlich- 
keitsdiagnose einer akuten Appendicitis operierten Palle — also 
fest jede dritte akute Appendektomie — nach der Deutung des 
Operationsbefundes fiir unmotiviert oder diskutabel, in Jonko- 
ping, Lunds Lazarett und dem Karoliniscben Krankenhaus mebr 
als jede vie rte, in Ostersund, Linkoping, Vasteras u. a. jede vierte, 

fl.r Angabeu fuv beide Jabre, bei 6 davon mir fur eines 
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i Jnhrlichcr Durchschnitt (1943 
und 1944) 

Deren Prozent- 
satz von alien 
wegen akuter 
Append, 
operierten 

K r a n k c n h a u .s 

opericrter 
akut. Append. - 
Falle 

t 

j appendckto- 
1 micrtcr auf 

1 Grund unrich- 
! tiger od. un- 
bestatigtcr 
Diagnose 

Hiilsingborg 

.338 

101 

32 % 

Jonkoping 

27.5 

114 

29 0/^ 

Lund 

382 

152 

28 0/^ 

Karol. Sjukhus 

142 

55 

28 % 

Ostcrsimd 

41G 

141 

25 % 

Linkoping 

37.3 

lie 

24 % 

Viisteras 

255 

81 

24 % 

Vanorsborg 

253 

82 

24 % ■ 

Stocksund 

220 

70 

24 % 

Orebro 

398 

121 

23 % 

Uppsala 

340 

90 

21 % 

Kristianstad 

288 

74 

20 % 

Lidkoping 

280 

09 

19 % 

Uddevalla 

302 

79 

18 % 

Skollefteil 

289 

00 

17 % 

Vfixjo 

309 

55 

16 % 

Karlstad 

274 

49 

13 % 

Sundsvall 

549 

91 

14 % 

Falkoping 

293 

49 

14 % 

Falun 

280 

45 

14 % 

Sahlgrenska kir. II 

371 

37 

9,1 % 

Boras 

410 

40 

% 

Mariestad 

430 

29 

6,2 % 

Sahlgrenska kir. I 

300 

20 

5,2 % 


in Uppsala, Kristianstad, Lidkoping jede fiinfte, Skelleftea, Vaxjo 
jede sechste, Karlstad, Sundsvall u. a. jede siebente. Boras, Salil- 
grenscL.es II ungefaLr jede zehnte, Mariestad mit 6.2 % nicLt mekr 
als jede secLzeLnte und SaLlgrensches I scLliesslicL mit nur 5.2 % 
nur ungefaLr jede zwanzigste. Nach den Angaben von 73 Kmnhen- 
lidusern ist also im Durchschnitt jede siebente Operation luegen 
einer ahuten Appendicitis unmotiviert oder diskutabel. In den ein- 
zelnen KrankenJidusern ivechselt aber die Zahl so stark wie von fast 
jeder dritten bis zu jeder zwanzigsten, bei der also der Operations- 
befund nach dem Urteil des jeweiligen KrankenLausarztes keine 
Stiitze dafiir bietet, dass die Operation motiviert war. 

Wo soil man nun die Erkldrung fur diesen so seJir weehselnden 
Prozentsatz in unseren verschiedenen KrankenLausern sucLen? 
Da die Einstellung, die die iiberwiegende AnzaLl der praktizie- 
renden Arzte in Schweden jetzt haben durfte, die ist, so gut wie 
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alle I'alle, bei denen die Diagnose akute Appendicitis sicker oder 
walirscheinlicli ersckeint, und ausserdem einen grossen Teil, viel- 
leicht den grossten Teil diagnostisck nnsickerer Falle mit akuten 
Bauckersckeinungen sofort ins Krankenkans zn nberweisen, kat 
offenbar das vorhandene Appendicitismaterial wenigstens der 
Mekrzahl unserer Lazarette und Krankenhauser kaum grossere 
Versckiedenkeiten aufzuweisen. Ferner ist zu beriicksicktigen, dass 
zwat erfakrungsgemass der Prozentsatz falsck gedeuteter und ver- 
muteter Appendicitisfalle grosser unter den weiblicken als den 
manniicken akuten Bauckfallen ist, dass aber bei dem Material 
der meisten kier untersuckten Krankenkauser mit keinem wesent- 
lichen Untersckied in der numeraren Verteilung der akuten Bauck- 
falle auf die beiden Gesckleckter gerechnet zu werden braucht. 
Nickt nur im Saklgrenschen Krankenkaus mit seiner sekr niedri- 
gen Prozentzakl sondern auck in Hiilsingborg, in Lund und dem 
Karoliniscken Eirankenkaus mit ikren sekr koken Prozentzaklen 
ist namlick eine eigene Geburtskilflick-gynaekologiscke Klinik 
vorkanden. Aus den eben erwaknten kierkergekorenden Versckie- 
denkeiten kann man sicker nickts wesentlickes fiir eine Erklarung 
des weckselnden Prozentsatzes finden. Ebensowenig wakrsckein- 
lick ersckeint es, dass der grosse Untersckied der Prozentzaklen 
der einzelnen Krankenkauser in grosserem Masse durck eine ver- 
sckieden grosse Erfakrung und Fakigkeit der betreffenden Kran- 
kenkausarzte, die eingewiesenen akuten Bauchfalle, insbesondere 
die Appendicitisfffle ricktig zu beurteilen und zu diagnostizieren, 
bedingt ist. Eine gewisse Bedeutung konnen dagegen die bei 
unseren Clrirurgen bis zu gewissem Grade weckselnden Operations- 
indikationen kaben; Wahrend der eine mehr darauf eingestellt 
ist, sckon auf eine blosse Wakrsckeinlickkeitsdiagnose kin sofort 
zu operieren, ist der andere eker geneigt, bei diagnostisck un- 
sickeren Fallen dieser Art zunackst abzuwarten. AVesentlicker 
ersckeint es jedock fur die Erklarung, dass der eine Ckirurg eker 
geneigt ist und vielleickt immer nock allzu geneigt — auck 
Falle mit weniger deutlicken, diskutableren Veranderungen in 
dem exstirpierten Blinddarm fur eine akute Appendicitis anzu- 
seken, wakrend der andere Ckirurg in den letzten Jakren eine 
Imtischere — und vielleickt zuweilen allzu kritiscke — Haltung 
einnimmt und nickt gern andere Falle als solcke mit absolut 
eutlicken sickeren und klaren akuten Veranderungen als akute 
ppendicitis anerkennt. An den Krankenkausern, in denen be- 
sonders alle diejenigen Blinddarme, die makroskopisck nickt ganz 
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sicher sincl, iiiikroskopiscli untcrsucht werdcn, kann ferner aiicli 
sowolil die Einstelhing des dortigen Pathologcn zu der mikro- 
skopisclien Appendicitisdiagnostik als ancb das grossere oder 
klcinere Vertrauen des Chirurgcn — zinveilen vielleickt allzu 
gi'osse Vertrauen — zii dem Resultat der mikroskopischen Un- 
tersucluing Bedeutung fiir die klinische Beurteilung des Falles 
gewinnen und eine Rolle fiir den Prozentsatz des betreffenden 
Cliirurgen spielen. 

Nun eine \veitere Frage, die in der Tabelle 4 veranschaulicht 
wil'd: Uvter welcher R^ibrik und in welchem TJmjang innerhalb der 
einzelnen Rubriken werden diese diagnostisch disJadabJen FdUe in 
den einzelnen Krankenhausberichten gebucht? 

In ungefalir der Hiilfte der in der Tabelle 3 angefiilirten Bericlite 
der 24 Krankenliauser sind alle oder so gut wie alle bier zu be- 
sprecbenden diagnostisch diskutablen Fallc direkt und einlieit- 
lich unter der Rubrik Susp. app. ac. angefuhrt. In zalilreichen der 
Bericlite der 14 in dieser Tabelle angefiilirten Krankenliiluser isfc 
aber, wie es sclieint, ein Teil und nianclinial ein betrachtliclier 
Teil dieser Falle unter anderen Rubriken gefiihrt, und dieses 
zmveilen sogar innerhalb desselben Krankenhauses nur bei einem 
der beiclen Jahre 1943 und 1944. Wir sehen also, dass ein selir 
grosser Teil oder recht viele dieser Appendektomien in einigen 
Berichten unter der Diagnose Lymphaden. ines. ac. gebucht sind: 
So in Ostersund, Sundsvall 1944, Falkoping 1943, Vanersborg 
11 . a., in anderen Berichten unter der Diagnose: Enteritis ac., 
Colit. ac. nde in Jbnkbping 1943 und besonders in Linkoping 1943. 
Aller AVahrscheinlichkeit nacb besteht docli diese gauze Patienten- 
gruppe trotz der in den einzelnen Krankenhausern so verschie- 
denen Rubrizierung eines grossen Teiles der Fiille unter verschie- 
denen Diagnosen zum allergrbssten Teil in dem Material der ver- 
schiedenen Krankenliauser aus zienilich gleichartigen Fallen. 

Sicherlich weichen die Ansichten iiber die Forderungeii im 
Hinblick auf die Veranderungen des Blinddarnies bei unseren 
Chirurgen ziemlich stark voneinander ab, wenn es sich daruni 
handelt zu beurteilen, ob die Diagnose akute Appendicitis em- 
wandfrei oder hinreichend begriindet ist. Die eben erwahnte sehr 
verschiedene Einordnung der diagnostisch unklaren diskutablen 
Falle in vielen Jahresberichten zeugt ebenfalls von recht stark 
voneinander abweichenden Auffassungen unserer Chirurgen, oder 
vielleicht manchmal eher von einer Dnsicherheit dariiber, welche 
Brkrankungen und in welchem Ausmasse die verschiedenen 
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tLema bei einem scbwediscben — oder im Hinblick auf das, vas 
weiter unten angefiibrt wird — auf einem nordiscben Chirurgen- 
kongress zusammen mit fiir diese B’rage interessierten Patliologen 
aufzunebmen? 


Im Zusammenbang mit dem bier dargelegten Bericbt sckien es 
mir aucb von Interesse zu sein, sick ein Urteil dariiber zu bilden, 
wie diese unklaren oder feblerbaft gedeuteten akuten Appendici- 
tisfalle in den Krankenbausern unserer nordisclien NacJibarJandcr 
beurteilt und rubriziert werden. Icb babe desbalb einige fin- 
niscbe, norwegiscbe und daniscbe Kxankenbausbericbte durck- 
gearbeitet und ausserdem brieflicb Angaben von skandinaAdsclien 
Cbirurgenfreunden erbalten. 

Von finnisclien Bericbten war mir nur eine kleinere AnzaM zu- 
ganglicb. In diesen findet man nur vereinzelte oder wenige Balle, 
die direkt als Probelaparotomien oder Appendektomien wegen 
Susp. app, angefiibrt sind, dagegen aber eine Anzabl von Blind- 
darmexstirpationen bei Enteritis, Colitis, Coecum mobile, bei 
Abdominalscbmerzen u. a. Die )>Appendectomia propbylactica«, 
die in einigen Bericbten mit ziemlicb boben Ziffern angefiibrt wird, 
umfasst Appendektomien, die )>en passant« bei gynaekologiscben 
oder anderen Laparotomien ausgefiibrt wurden. Nach briefliclien 
Angaben sollen die appendektomierten Susp. app.-Ealle in den 
finniscben Jabresbericbten im allgemeinen zu der Gruppe Append, 
cbr., die aucb wenigstens in einigen der Bericbte eine relativ bolie 
Zabl zeigt, gerecbnet werden. 

In einigen der nonvegisclien ICrankenbausbericbte seit dem 
Jabre 1940, die mir zuganglicb wmren, findet man vereinzelt oder 
in einigen Eiillen direkte Angaben iiber eine ^Appendektoniie 
wegen Susp. app. ac. oder wegen Appendicitis?; in vielen der 
Bericbte sind keine derartigen Angaben vorhanden. Dagegen 
teilt die Mebrzabl der Bericbte appendektomierte Eiille unter der 
Rubrik Colica oder Colica abdominalis mit, in einigen Kranken- 
biiusern eine betracbtUche Anzabl, und ferner unter der Rubrik 
Lympbadenoma mesent. oder ileocoecal., Ileitis terminalis. En- 
teritis ac., Enterocolit., Tj’pblit. ac. u. a. in sebr verscbiedener 
Anzabl in den einzelnen Kjankenbausern. Von norwcgi.schen 


Cbirurgen babe icb folgende bricflicbe Angaben erbalten. Einer 
von ibnen scbreibt: »Friibere Jabresbericbte entbalten zwcifcllos 
^^ele Eiille mit der Diagnose: akute Appendicitis, die jctzt nks 
Lympbaden. mes.. Enteritis aufgefasst werden miisstcn, «« 
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auch unklare lalle mit einer Peritonitis und unbedeutenden 
Veranderungen am Blinddarm — mangels einer anderen deut- 
licben Brklarung der Symptome stellte man die Diagnose Appen- 
dicitis, obwolil als Operationsindikation Mtte angegeben werden 
miissen Susp. app. In den letzten Jabren ist die Gruppe 'Colica* 
immer grosser geworden. Dieses berubt wenigstens z. T. darauf, 
dass die Assistenzarzte in den letzten Jabren die Einstellung ver- 
treten baben, dass ziemlicb starke Veranderungen vorbanden 
sein miissen, sowobl bei der akuten %vie bei der cbroniscben Appen- 
dicitis, vrenn als Krankbeitsursacbe die Appendix angenommen 
werden soli; gleicbzeitig soil zugegeben werden, dass wir friiber in 
umgekebrter Ricbtung zu weit gegangen sind.« — Ein anderer 
College scbreibt; »Die unter der Bubrik ’Colica', in den Jabres- 
bericbten angegebenen Ealle stellen eine ziemlicb buntc Sammlung 
von Fallen mit Bancbbescbwerden, Kolikscbmerzen, zuweilen 
ziemlicb unklarer und schwer zu deutender Art, dar; friiber wur- 
den diese Ealle meist als App. ac. oder cbr. bezcicbnet, aucb wenn 
die Laparotomie zur Exstirpation cines sebr wenig veriinderten 
Blinddarmes gefubrt batte. Diese Ealle sind in den letzten Jabren 
in einigen Bericbten unter der Diagnose Colica gebucbt.« 

In Dmemarh ist die Erage iiber die Scbnderigkeiten bei der 
Appendicitisdiagnostik in der Med. Selskab im Jalixe 1929 (am 
12. 3,, siebe Zusatz zur Hospitalstidende 1929) diskutiert worden. 
Aus dieser Diskussion soil jetzt, 17 Jabre spater, nur ein Aus- 
sprucb von Carl Wessel angefiibrt werden: »Icb babe ab und zu 
einen Blinddarm entfernt, der sicb als normal erwies«, diese Ealle 
sind in den Jabresbericbten unter der Bubrik sObservation wegen 
Appendicitis« angefiibrt; ausserdem ein Aussprucb von HIans 
Wtjlff: )>wabrend der Jabre 1921- — 28 waren unter 477 Operatio- 
nen wegen akuter Appendicitis 79 explorative Appendektomien, 
die keine sicbere Appendicitis sondern eine andere Erkrankung 
aufwiesen; bei einem Teil der Ealle war es nicbt moglicb, eine 
sicbere Diagnose zu stellem; 79 von 556 ist 14 %. — In den da- 
niscben Krankenbausbericbten der letzten Jabre findet man sebr 
verscbiedene Angaben iiber diese Gruppe von Fallen: in einigen 
&ankeubausern sind keine Appendektomien auf Grund unricb- 
tiger Oder diskutabler Diagnose angegeben, in anderen sind die 
Zusammenstellungen des Appendicitismateriales so geordnet, 
dass man nicbt beurteilen kann, wie viele auf Grund einer Appen- 
dicitisdiagnose noit negativem Appendixbefund appendektomiert 
wur en, in anderen wiederum wird eine Anzabl von »Appendect. 
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(‘Xj)lonit.<' inilp(!t('ilt, dio bci Adt'uitis ino.scraicn, Salpingiti.s, Ilei- 
tis, Abdoininnlis ao., C’olica nbdoniiiialis, Urolitliiasi.s u. a. aus- 
pefiilirt wurdcn. iiiul von anileron crlialt man schlicsslicli gonaucre 
Anskunft iibor dio An/.alil von Apijondoktomien boi ^Siisp. app.« 
odor t'aj)]). obs.e (in don lot/.ton daliron hilufig boi lb — 20 % dcr 
iintor dor Diagnoso aknto Appondicdtis oj)oriorton Fiillc, vie z. B. 
in doni Krankonliaus Aarhus und dor CldrnrgiscJion Abtoilung 
dos Krankoidiauses (Jontofto). • — Anoh nacli briofliolicn Angabcn 
diinisolior (.’Iiinirgonkollogon ist dio 'rorminologio dieses Gebictcs 
in don .lalirosborioliton wenig oiidioitlich und koinesvcgs klar. 
In violon .Tnbrosboriobton wird dio Molirzahl dor appcndekto- 
iniorton Frdlo, dio siob naoli dor Laparotomie als diagnostiscli 
unklar orwoison, untor dor wonig i)ofriodigondon Diagnose Colica 
angofiilirt. In andoron wird fiir dioso Fidlo aiis alter Tradition dcr 
Ausdruok >'Obs. w. Ajjjiondioitise bcmitzt. In wonigstons einigcn 
diiniscbon Doriohton uinfasst dio )'Apj)t!n<lootomia ])or occasioneiiM 
nichl nur eon passante-Appondektonuon sondorn aiich Fiille, 
in donen dio La])arotonuo auf Grund oinor mchr odor wonigcr 
siclieron akutcn Apjiondicitisdiagnose geinacbt wurdo, l)ci dcr cs 
sick abcr zoigto. dass cin andoros opera blcs Leiden vorliamlcii 
war. Finer dor Dricfe scldicsst mit folgcndcn Worten: )>Ich finde, 
wir liabcn viol zii vide operierte nidit-AppendicitisfiUlo; bier ist 
ein Gcl)iet, wo dio allgoinoine <IiagnostiscIio Gescdiicklichkoit ini 
Vergleicli mit so vielon anderen Gebieten innerhalb dcr Abdo- 
niinaldiirurgic zienilich geringe Fortsdiritte gcmaclit. hat.c 

Wie aus dieser kurzon Darstellung liervorgelit, ist cs also aucli 
in miscrcn nordischen NachbarlUndcrn nock nichl ijehingcn, vi den 
Krankcnhanshcrichtcn die Fdllc, bci denen cine Affcndektonnc auf 
Gnmd nnrichligcr odcr diskiilablcr alader Afpendtatisdiagnose 
geniachl wurde, in cincr gccignclcn allgcntcin ancrkannlen evdicil- 
lichen Form darziistcllen. 

Zusamincnfassung. 

Fine Zusammenstellung dcr Angabcn in den Operationsbericli- 
ten dcr sekwediseken Krankenhiiuser zeigt, dass dcr Prozentsatz 
dcr auf Grund unriclitiger oder diskutablcr Diagnose operierten 
Falle des akutcn Appendicitismaterials in den letzten 30 Jakren 
von 2.3 % bis zii 15 % dcr Fiille zugenommen kat, und ferner, 
dass dieser Prozentsatz an den einzelnen Krankenkiiusern in den 
letzten Jakren so stark weckselt wie von 32 % bis zu 5 %. 



PEEQUEIfZ DEB APPENDEKTOMIBN. 


343 


Summary. 

A comparison of information in the reports of operations per- 
formed in the Swedish Hospitals shows that the percentage of 
faulty or disputable diagnosis in the material of patients operated 
on for acute appendicitis during the past thirty years has increased 
from 2,3 % to 15 % and further that this percentage figm-e during 
recent years is so variable in the different hospitals as from 32 % 
to 5 %. 


Rcsiimd. 

Un examen comparatif des renseignements des rapports des 
operations dans les hopitaux suedois demontre que le pour- 
centage d’un incorrect ou discutable diagnostic des malades 
operes dans les materiaux de Fappendicite, pendant les 30 der- 
nieies ann4es, a augmente de 2.3 % a 15 %, et, de plus, que ce 
nombre, ces dernieres annees, est tellement variable dans les ho- 
pitaux differents que de 32 % jusqu’a 5 %. 



Supplement to: 


Capiit Jfecrosis after Traumatic Dislocation of 
the Hip Joint in a 4-year- old Boy, and 
Control Examinations of 8 Cases 
of Liixatio Coxae Traumatica.^ 

By 

SV. QUIST-HANSSEN, Oslo. 


In my previous report witli the above title the case of caput 
necrosis had been under observation until the 2nd February 194:4, 
from •which date it was, owing to the existing circumstances, no 
longer possible to have him examined. The report concluded ■with 
the remark that the caput necrosis . . in its entire course (pre- 
sents) the same picture as the spontaneous, aseptic caput necrosis, 
Calve-Legg-Perthes, and the final stage must be coxa plana"'. 

As it has now again been possible to have the patient exam- 
ined,^ I ■wish to report the result of the examination made on 
%o 1945. 

The boy was still lame, but he could walk more freely and 
moved the pelvis less than at the examination made on 1944' 
The atrophy of the right femur was less pronounced (Circum- 
ference of right thigh: 33 cm, of left thigh: 34.5 cm). 

From normal initial position he could now hyperextend 5 , 
while the other movements were of the same extent as before. 
X-ray examination (Fig. 1) showed slight outward-rotation of 
the right femur. The epiphysis of the caput was low, broad and 
flat, but ■with uniform contours, and was separated from the broad, 
plump collum by a greatly undulating, but sharply defined 
epiphyseal line. The height of the cartilage in the joint was con- 


1 Acta CMr. Scand., Vol. XCII, Ease. V, p. 393. . j 

- By District Physician H. Natvik, to whom I am greatly indebted. 
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Ziisammcnfassiiiig. 

Verf. liat friiher einen Fall mitgeteilt von Hiiftkopfnelcrose 
nacli Hiiftgeleukverrenljung bei einem vier-jalirigen Knaben -wo 
die Kopfnekrose ein fiir den Verlauf des Mb. Calve-Legg-Perthes 
typiscbes Bild zeigte. Im gegenwartigen Supplement gibt eine 
Nacliuntersuclumg vier Jabre nacli dem Unfall als Endstadium 
dieser traumatischen Kopfnelcrose eine Coxa Plana, wie es fiir den 
Mb. Calve-Legg-Pertbes typisch ist. 


R6sum6. 

Dans une precedente publication I’auteur a rapporte un cas 
de necrose de la tete femorale apres une luxation traumatique de 
la bancbe cbez un gar9on de quatre ans, ou la necrose suivit le 
cours typique de la inaladie de Calve-Legg-Perthes. Dans le 
supplement present un examen de controle quatre ans apres 
Paccident demontre comme etat terminal de cette necrose trau- 
matique une coxa plana, ainsi qu’on la trouve t}q)ique pour la 
maladie de Calve-Legg-Perthes. 



From the Surgical Convalescent Dept., Oslo Municipal Hospital, 

Ulleval. 

(Chief Surgeon: AXEL 0WRB, M. D.) 


Avascular ]!^ecrosis of tlie Femoral Head after 
Central Dislocation Fracture of tlie Hip Joint 
and after Isolated Fracture of tlie Greater 

Troclianter." 

By 

SV. QUIST-HANSSEN. 


Numerous deformities of the hip joint after traumatic injuries 
are now generallj’" Icnown to be due to aseptic necrosis of the 
femoral head. This aseptic necrosis is an ischemic, avascular 
necrosis (6, 36, 42, 43, 44, 46} brought about by failure of the 
blood supply to the head. The head’s nutrient sources are the 
upper and lower capsular artery and the arteries of the round 
ligament, and in adults also the capillaries coming from the 
spongiosa of the neck (32, 40, 50 a, 55). The dispute regarding 
the blood supply through the round ligament seems to be decided 
by the conclusion that vessels are always present, but with con- 
siderable variations in size and number in each separate age 
group (11, 39, 64). The size and number indicate the importance 
of the arteries for the normal nourishment of the femoral head. 
In case of traumatic lesions of the hip joint, however, the extent 
of collateral circulation between them will decide the fate of the 
head. 

In growing animals the epiphysis forms a barrier between the 
vessels in the spongiosa of the neck and that of the head which is 
then dependent on the capsular arteries and the arteries in the 
round ligament (3 a, 26, 40, 47, 55). In adult animals vessels 
proceed from the spongiosa of the neck into the head, and the 
arteries of the round ligament are without importance (55) or 
supply only a minor part of the head (47). 


^ Submitted for publication on January 18. 1946. 
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In man the situation seems to a iarge extent to be analogous. 
In young individuals the arteries in the round ligament may be 
able to supply the whole of the head (46, 50 b), and they may 
be absolutely necessary for the nourishment of an area about 
the fovea capitis (11, 17, 27, 29, 43, 44), i. e. the same part that 
in adults has been found vital in otherwise necrotic heads (9, 
10, 27, 42, 43 a & b, 46 b, 54). Several cases of traumatic dis- 
location of the hip joint during growth age show, on the other 
hand, that even at that age the blood supply to the head may be 
ensured by the capsular arteries alone, even though they also 
may have been damaged through the dislocation. Thus the cap- 
sular arteries and the arteries of the round ligament sometimes 
entirely replace each others, and sometimes have completely 
separate areas to nourish. This has been noted in many cases as 
regards the upper capsular artery and the arteries in the round 
ligament, and also necrosis limited to the area supplied by the 
lower capsular artery has been observed (25). 

Caput necrosis after fracture of the femoral neck is rather 
common (41, 52). After traumatic dislocation of the hip joint the 
number of cases is considerably smaller (1, 45) and after central 
dislocation fracture of the hip joint and isolated fracture of the 
greater trochanter only exceptional cases have been observed 
(1, 11, 43). A description of the following two cases may be of 
interest, therefore. 

Case 1. No. 10309/44. On May 21. 1944, B. P., male, aged 63, jumped 
from the third floor of a burning house. In the fall he struck against 
a projecting cornice, sustained concussion of the brain and injury 
to the right hip. He was caught without difficulty in a rescue-net. 
On admission X-ray examination (Fig. 1) revealed fractures of the 
right pubic bone, and fracture of the edge and bottom of the right 
acetabulum with central dislocation of the femoral head. The femoral 
neck and the head itself showed nothing abnormal. After skeletal 
traction for 2 Y 2 weeks the head was well drawn out, but the pelvic 
fragments were little affected. Five weeks later the traction had to be 
discontinued on account of serious infection. Redislocation occurred 
and on August 4. 1944 X-ray (Fig. 2.) showed the position of the head 
and the pelvic fragments to be as on admission. The density of the 
neck was reduced, and the head showed a mottled appearance with 
a small defect on the top. After 14 weeks the patient began to sit u^ 
and from the 18th week he put weight on the limb. He walked with 
support when in the 20th week he suddenly felt pain in the right hip, 
and lost active mobility of the joint. Roentgenogram on October 20. 194* 
showed advanced disintegration of the head. After confinement to 
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bed for three weeks and three weeks’ exercise he again walked fairly 
well until, on December 8. 1944, he got the same kind of pain as two 
months earlier. X-ray examination, however, revealed no further 
change in the femoral head. The patient was afterwards constantly 
up and about, and was steadily improving. 

At follow-up examination on April 17. 1945 he limped and had to 
use sticks, but could walk upstairs to his room on the third floor without 
pain. The point of the right greater trochanter had moved up 3 cm. 
From an initial position of slight abduction and outward rotation he 
could attain 60° flexion, 40° abduction, 15° inward and 40° outward 
rotation. On X-ray examination (Fig. 3.) the femoral head had prac- 
tically disapperaed. The neck, with a remnant of the head, stood deep 
in the enlarged acetabulum, the borders of which at this point were 
blurred. 

Summary: A man, aged 63, sustained a fracture of the pelvis with 
central dislocation of the femoral head after injury to the right hip. 
He was subjected to skeletal traction for 7^2 weeks and did not put 
weight on his limb for 18 weeks. On X-ray examination in the 12th 
week the femoral head showed a mottled appearance with a small 
defect on the top, and gradually the disintegration of the head became 
almost total. After 11 months the hip was severely deformed, but not 
painful. The patient had a pronounced limp, but walked fairly well 
with the aid of a stick. 

Central dislocation fracture of the hip joint most often arises 
through direct injury to the greater trochanter (1, 14, 24, 63). 
The fracture line is fairly uniform, but the degree of central 
dislocation of the head varies considerably. Sometimes it lies 
entirely within the pelvic girdle (53). It is reasonable to suppose 
that the round ligament may be torn, and perhaps also the joint 
capsule, at any rate where the dislocation of the head is con- 
siderable. Yet, it is unusual for central dislocation fracture to be 
associated with caput necrosis (7, 14, 19, 31). Chandler and 
Xreuscher observed caput necrosis after central dislocation 
fracture of the hip joint in a girl, aged 14, and Banks in a female, 
aged 63. Chandler and Krbuschbr assume the necrosis in their 
case to be due to disruption of the arteries in the round ligament. 
In my above case the almost total disintegration of the head 
presupposes damage to the upper capsular artery as well. 


Isolated fracture of the greater trochanter is rare. The fracture 
is ca,nsed by direct injury to the trochanter (10, 24, 33, 43), or 
it arises as a muscular avulsion fracture (4, 12, 30, 33, 34, 35, 49). 
There ^ is little or no dislocation, and the fracture heals after im- 
mobilisation for 4 to 6 weeks, or without any treatment (33). 
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Only few cases liave been subjected to follow-up examination 6 
months or more after tbe injury. They were all avulsion fractures, 
and no complications were observed (33, 34). Phemister, how- 
ever, observed caput necrosis in a girl, aged 12, who sustained an 
isolated fracture of the greater trochanter in an automobile acci- 
dent (43), where there most probably existed a direct injmy to 
the hip. The fracture healed normally, but four years later she 
got pain when walking and restricted mobility of the hip joint. 
Eoentgenogram 6^/„ years after the accident revealed a partial 
necrosis of the femoral head which PhejMISTEr assumed probably 
to be due to disruption of the upper capsular artery. 

In our department a similar case has been observed. 


Case 2. No. 5898/41. On April 14. 1941 L. N., a boy aged 15, sustained 
a violent, but limited injurj’’ to tbe right greater trochanter. On ad- 
mission two days later X-ray examination demonstrated isolated 
fracture of the right greater trochanter with slight dislocation (Fig. 
4.). The femoral neck and head showed nothing abnormal. After 6 
weeks’ immobilisation the patient was allowed up. When discharged 
four days later he limped a little, but two weeks later was free from 
symptoms even during strenuous bicycle toms. 

Eight months after the injury he got pain in the right hip when 
walking, and limped a little on the right leg. Eoentgenogram on January , 
17. 1942 (Eig. 5) disclosed flattening of the right femoral head with 
increased density of the summit as compared with the rest of the head. 
The fracture of the greater trochanter was healed. The patient was 
confined to bed for two months, and after that had a pronounced limp. 
His trouble increased gradually and the power flexion in the right hip 
was reduced. X-ray examination on April 7. 1942 showed increased, 
distance between the femoral head and the bottom of the acetabulum, 
but otherwise no change since January 17. 1942. On May 23. 1942 a 
shelf operation was performed (0wee). After four weeks’ immobilisa- 
tion the patient was allowed up, and on discharge on July 18. 1942 he 
walked well, limped less and had less pain than before. 

Later on, however, the pain increased and he could hardly walk. 
On February 1. 1943 X-ray examination showed advanced collapse 
of the femoral head, and from the foveal region a band of decreased 
density ran through the head, separating the. compressed area from 
the rest of the head. The head was subluxated and had caused deforma- 


tion of the acetabulum, but there was no loss of cartilage space. After 
recumbency for three months his difficulty in walking was greater than 
ever, and he had to remain at rest. On roentgenogram June 19. 1943 
(Fig. 7 a & b) the previously densely calcified part of the head was 
resorbed, and there remained a bowl-shaped defect lined with partly 
sclerotic bone tissue. In Lauenstein’s position the defect was localised 
to the central area of the circumference of the head. There was new 
bone formation at the margin of the head, especially where it rested 
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to the recurring injuries during -walking, by -wbick the resorption 
and reorganisation of the dead bone tissue is prevented. Pseud- 
artbrosis with the formation of connective tissue, as has been 
described (29 b, 43 b), -was hardly present in my above case. Some 
sclerosis of the heads surface underlying the sequester may speak 
in favour of a pseudarthrosis, but the resorption of the sequester 
during months’ recumbency speaks against it. The reparative 
processes -were favoured by the immobilisation for two weeks 
previous to, and three months after the arthrodesis had been 
performed, and later on by the arthrodesis itself. The time of 
fracture of the arthrodesis graft cannot be fixed, but reorganisa- 
tion of the head at that moment must have been far advanced 
since strain on the deformed hip was not painful. 

In avascular necrosis the deformation of the femoral head is 
very uniform, and localised to the point of maximum pressiue. 
It is evident that the flattening of the necrotic head depends on 
the pressure exerted on it (1, 18, 43 b). Only during a limited 
space of time, the 2nd and 3rd month after injury, the total 
necrotic area may be demonstrated by X-ray. When the head 
has already collapsed the dense area observed tells little about 
the originally avascularised area of the head. Nevertheless we 
have reason to believe that the necrosis very often actually is a 
circumscribed one in an otherwise vital head. Many authors 
therefore assume partial necrosis to be due to a disruption of the 
vessels in the round ligament. In case of lateral fracture of the 
femoral neck it has been imagined that a rotation of the head, 
caused by the injury to the hip, might rupture the round liga- 
ment (41). This has been observed (22), but is denied by Schmoel 
(46 a). Post-mortem rupture of the ligament without simultaneous 
damage to the joint capsule has been induced (8), but it was 
attained only by a combination of movements which is absent 
in common hip injuries. 

In cases of central dislocation fracture of the hip joint with 
pronounced dislocation of the head there is great probability of 
vascular disruption. Yet, caput necrosis did not occur (14, 19) 
31, 53), If disruption of the vessels were the sole cause of the 
necrosis we must assume that disruption has taken place in the 
cases reported by Chandler and Ejreuscher, Banks, and m 
my above case, in spite of the slighter dislocation present. 

In my case of isolated fracture of the greater trochanter one 
might suppose a disruption of the upper capsular artery as 
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Phemister does ia liis case. In botlx cases, however, the existing 
dislocation does not make a disruption of the artery evident. The 
persistence of the lateral margin of the head and the formation 
of new bone here, in my case rather indicate a preserved blood 
supply through the upper capsular artery (27, 36). 

Disruption of the arteries in the joint capsule or within the 
neck cannot be the cause of caput necrosis in case of subtro- 
chanteric fissure (29 a & b) which should be immune from that 
complication (52), and cannot explain necrosis of the head observed 
after mere contusions of the hip joint (13, 16, 20, 28). 

Apart from avascular necrosis of the femoral head occurring in 
caisson disease (26, 43 c, 51), it is still a problem how ischemia 
develops in cases in which disruption of the nutrient arteries by 
fracture or dislocation cannot be assumed. Mutschler believes 
that what he calls “subfractural lesions”, indetectible by X-ray 
may cause disruption of the capillaries of the head (37), and 
Nielsen, with support of investigations carried out by Bentzon 
(2), supposes the injury to affect the vascular nerves, which then 
interfere with the blood supply to the head (38). Up to now none 
of these theories have been proved, nor the suggestion that hip 
contusion should cause thrombosis of the nutrient vessels. 

In most cases of avascular necrosis of the femoral head there 
is a demonstrable or probable disruption of its nutrient arteries 
caused by fracture of the neck, rupture of the joint capsule or of 
the round ligament. In other cases, however, it is not possible 
to assume disruption of these vessels. In all cases there has been 
an injury to the hip joint. Although we do not laiow how the 
uncomplicated injury to the hip produces avascular necrosis of 
the femoral head, we are not justified to look exclusively to dis- 
ruption of the nutrient vessels, even in cases where it may pos- 
sibly exist. 

Summary. 

^ Avascular necrosis of the femoral head after central disloca- 
tion fracture of the hip joint and isolated fracture of the greater 
trochanter appears to be rare. The author describes a case of 
caput necrosis after each of these injuries. 

Case 1. A man, aged 63, suffered central dislocation fracture 
of the hip joint by direct injury to the hip. Twelve weeks later 
X-ray examination revealed necrosis of the femoral head, and in 
the 20th week there was advanced resorption of the head. After 
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11 months the head bad almost disappeared and the neck bad 
entered into the deformed acetabulum. Nevertheless, the func- 
tioning of the joint was fairly good and the patient was free horn 
pain. 

Case 2. A 15-year-old boy sustained an isolated fracture of tbe 
greater trochanter by direct injury to the hip. After 8 months 
without symptoms the joint began to trouble him, and a roent- 
genogram demonstrated caput necrosis with tendency to sub- 
luxation of the head. A shelf operation one year after the injury 
gave temporary relief. Half a year later there was a limite d caput 
sequester which was resorbed after 4^2 months’ recumbency. 
As the joint still gave him considerable trouble, extraarticular 
arthrodesis was performed, since when the patient has been free 
from pain. Four years after the original trauma the arthrodesis 
graft was fractured, he had mobility in the hip, and the defect 
in the femoral head was reduced. 

Disruption of the nutrient arteries to the femoral head can 
furnish a satisfactory explanation in most cases of post-traumatic, 
avascular caput necrosis, but not in all cases. In the author’s 
first case it is difficult to se how the upper capsular artery could 
have been ruptured, and in the second case the slight dislocation, 
the persistence of the lateral margin of the head and the formation 
of new bone here seem to speak against disruption of the upper 
capsular artery. In simple contusions of the hip joint we have 
no reason for assuming disruption of the capsular arteries, and 
rupture of the round ligament also seems doubtful. Although it 
is not clear how an uncomplicated injury to the hip can lead to 
avascular necrosis of the femoral head it is not justifiable to look 
exclusively to disruption of the nutrient vessels, even in cases 
where it may probably or possibly exist. 

Zusammenfas^ung. 

Aseptische Nekrose des Schenkelkopfes nach zentraler Hiift- 
verrenkung und nach isoliertem Bruch des grossen Trochanters 
scheint selten zu sein. Verf. berichtet iiber einen Fall von Hiift- 
kopfnekrose nach jeder dieser Verletzungen. 

Fall 1. Ein 63-jahriger Mann erhielt eine zentrale Hiiftverren- 
Icung durch direkten Stoss auf die Hiifte. Elf Wochen spater 
wurde eine Nekrose des Hiiftkopfes durch Eontgenuntersuchung 
festgestellt, und in der zwanzigsten Woche lag eine weitgehende 
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Resoi’ption des ICopfes vot. Nacli elf Monaten war der Gelenk- 
kopf beinake Yerscliwunden, und der Schenkelhals war in die 
verunstaltete Gelenkkolile eingetreten. Trotzdem war die Funktion 
des Gelenkes ganz gut, und der Kranke batte keine Sclimerzen. 

Fall 2. lin IS-jabriger Kuabe erhielt einen isolierten Bruch des 
grossen Trochanters durch direkten Stoss auf die Hiifte. Nach 
acht Monate ohne Symptome fing er an Hiiftbeschwerden zu liaben, 
und eine Nekrose des Sciienkelkopfes wurde mittelst Rontgen- 
untersuchung entdeckt. Pfannendacbplastik fiihrte voriiberge- 
hende Besserung herbei. Bin halbes Jahr spater lag ein bcgrenz- 
tes Sequester im Kopfe vor, das nach 4Vs monatlicher Ruhe 
resorbiert worden war. Da der Ki’anke fortfahrend betracht- 
liche Hiiftbeschwerden hatte, wurde eine extraartikulare Arthro- 
dese ausgefiihrt, und er ist seitdem one Sclimerzen gewesen. Vier 
Jahre nach der urspriinglichen Verletzung war die zur Artliro- 
dese verwendete Knochenspange gebrochen, der Kranke konnte 
im Hiiftgelenk bewegen, und der Aussparung im Schenkelkopf 
war verkleinert worden. 

Zerreissung der ernahrenden Arterien des Sciienkelkopfes gibt 
eine zufriedenstellende Erklaiung der Mehrzahl der Schenkel- 
kopfnekrosen, aller Falle aber nicht. Im ersten Fall des Verfassers 
ist es schwer zu sehen wie eine Zerreissung der oberen Ivapsel- 
arterie hatte stattfinden konnen, und im zweiten Fall scbeint die 
geringe Verschiebung, das Erhaltenbleiben des lateralen Kopfran- 
des und die dortige Aufbau neues Knochengewebes eine Zerreis- 
sung der oberen Kapselarterie eher wiederzusprechen. 

Bei der unkomplizierten Hiiftkontusionen haben wir keine 
Veranlassung eine Zerreissung der Kapselarterien anzunebmen, 
und auch eine Berstung des runden Bandchens scheint zwcifel- 
baft zu sein. 

Obwohl es nicht klar ist wie die unkomplizierte Hiiftkontusion 
eine ischamische Kopfnekrose herbeifuliren kann, ist man, eben 
in den Fallen wo sie wahrscheinlicb oder mbglicb scbeint, nicbt 
berechtigt ausschliesslich eine Zerreissung der Gefasse in Erwagung 
zu nebmen. 

RC'sumd. 

II parait que la necrose de la tete femorale ajires luxation 
centrale de la banche, et fracture isolee du grand trochanter soit 
rare. L auteur rapporte un cas de necrose apres chacune de ces 
lesions. 

24 464287. Acta chir. 8candi7tav. Vol. XGV 
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Cas 1. Un homme age de 63 ans a attrape une luxation centrale 
de la handle par coup direct. Douze seniaines plus tard la radio- 
graphic demontre une necrose de la tete femorale, et dans la ving- 
tieme semaine on trouve une resorption avancee de la tete. Apres 
onze mois la tete etait a peu pres disparue, et le col avait entre 
dans la cotyle deformee. hTeanmoins la fonction du joint etait 
assez bonne, et le malade etait sans douleurs. 

Cas 2. Un gar§on de 15 ans eut une fracture isolee du grand 
trochanter par coup direct sur la hanche. Apres huit mois sans 
symptomes le joint a commence a lui causer des troubles, et la 
radiographic demontrait necrose de la tete femorale qui tendait 
a se subluxer. Un an apres I’accident une butee osteoplastique 
amenait une amelioration passagere. Six mois plus tard on trou- 
vait dans la tete un sequestre limite qui, apres 4^2 mois de repos, 
etait resorbe. A cause des troubles considerables qu’avait toujours 
le malade de sa hanche, une arthrodese extraarticulaire etait faite, 
et apres cela il etait sans douleurs. Quatre ans apres la contusion 
originale la greffe immobilisant la hanche etait cassee, la hanche 
etait mobile et le defaut de la tete femorale etait reduit. 

Une rupture des arteres nutritives de la tete femorale peut, 
le plus souvent, donner une explication satisfaisante des ndcroses 
posttraumatiques de la tete, mais pas toujours. Dans le premier 
cas de hauteur on a de peine a voir comment soit rompu hartere 
capsulaire superieure, et dans le deuxieme cas la dislocation pen 
prononcee, la persistance du bord lateral de la tete et de I’os nou- 
veau forme en cet endroit paraissent plutot rendre invraisemblable 
une rupture de I’artere capsulaire superieure. 

En cas de contusions simples de la hanche nous n’avons pas 
de raison d’assumer qu’une rupture des arteres capsulaires n ait 
eu lieu, et aussi une rupture du ligament rond parait douteux. 

Bien qu’il ne soit pas clair comment la contusion simple de la 
hanche peut aboutir a une necrose avasculaire de la tete femorale, 
il n’est justifiable de prendre en vue exclusivement la rupture 
des vaisseaux, meme en des cas on elle peut possiblement ou 
lirobablement exister. 
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Acute Interstitial Pancreatitis ProToIced 
by Haemolytic Streptococci in 
Infected Food (Fisli). 

By 

ODDMUND KOLLER, 


To judge by the literature on the subject, acute bacterial pan- 
creatitis would seem to be very rare. It is often mentioned in the 
literature of older date, but it is obviously confused vdth acute 
necrosis of the pancreas. Dieckhoff and Gruber (1) have de- 
scribed acute purulent inflammatory processes of canalicular origin, 
with multiple abscesses and only insignificant fat necrosis. Gru- 
ber (1) has also described a couple of cases of acute interstitial 
pancreatitis without purulent decomposition, an ascaris in the 
ductus Wirsungianus being responsible for this condition in one 
of these cases. But in neither of them is anything said concerning 
the discovery of microbes. In addition to bacterial pancreatitis 
of canalicular origin, there is also a group of cases in which the 
infection is probably conveyed by the blood stream as in cases of 
parotitis and certain other acute infectious diseases. PettinarY 
(2) has reported a case of acute interstitial pancreatitis verified 
by histological examination and, in his opinion, of haematogeneous 
origin. In the literature available to me, I have been unable to 
find any account of acute interstitial, non purulent, bacterial 
pancreatitis in which the diagnosis was verified both by a bac- 
teriological and by a histological examination. The following two 
cases belong to this category. 
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Nr. 1 [0-249/45). 

On August 28, 1945, a man aged 64 was admitted to tlio Surgical 
Department of Hankeland Hospital witlx the diagnosis of acute ab- 
domen. He had on the whole been well until, on tlic moniing of August 
26, he felt pain across the abdomen at the level of the umbilicus, radi- 
ating to both flanks and the small of his back. This pain was so violent 
that he groaned aloud, and it was accompanied by frequent vomiting 
of malodorous, bile-stained fluid. Ho faeces nor flatus had been passed 
during the last 12 hours preceding admission to hospital. The patient 
was much exhausted, his temperature was 38. s, his pulse 80 (r), his 
blood-pressure 110/65, and his tongue dry. His large abdomen was 
distended and rigi^ particulary in its upper half in which there was 
an area as hard as a board. No intestinal sounds were audible. As ho 
was obviously suffering from peritonitis, an exploratory laparatomy 
was performed under gas and ether. There was a little viscid, grepsh- 
yellow fluid in the peritoneal cavitj' and remains of an old appendicitis 
with firm, fibrous adhesions. The gall-bladder was somewhat tense, 
but no stones were palpable. There was some gelatinous oedema ex- 
tending from about the lower part of the duodenum dowxiwards along 
the ascending colon. The operator finding that the changes observed 
probably originated from the pancreas, introduced a drain and closed 
the operation wound. A bacteriological examination of tlie effusion in 
the peritoneal cavity showed haemolytic streptococci in pure culture. 
The patient’s condition became worse and he died on August 29, three 
days after the onset of his illness. 

An external examination undertaken 24 hours after death showed 
strikingly obvious, blue-violet markings on both flanks. The abdo- 
minal cavity when opened contained a little blood-stained fluid. The 
oedematous duodenum was somewhat distended by blood, and there 
was considerable oedema of the retroperitoneal tissue, particularly 
in the neighbourhood of the pancreas wliicli was swollen and humid. 
The gallbladder was definitely more distended than normal, bxit the 
biliary passages were permeable axid cozitained no stones. The surface 
of the brain was congested with blood and oedematous, and there was 
a slight flattening of the convolutions. But the brain was otherwise 
not abnormal. 

A microscopic examination of the pancreas showed considerable 
infiltration with leucocytes, mainly polynuclear granuloc}''tes which 
were interlobular and, to some extent, interacinous. There was consider- 
able oedema and some patchy degeneration of the epithelium, but 
there was no evidence of fat necrosis or haemorrhage. Passages leading 
to the exterior were few in number and ill-preserved. A Gram-stained 
preparation showed numerous Gram-positive cocci in short chains. 

Nr. 2 [R— 47/45). 

A couple of daj^s later, a general practitioner informed us that a 
man, aged T5, who had lived with the first patient and who had fallen 
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ill witli similar symtoms, liad died in liis liorae on August 31. As ihe 
general practitioner suspected food jmisoning, the body of this man ms 
brought to Dr. F. G. GAnr/s Pathological-Anatomical Laboratory for 
a medico-legal post-mortem examination into the cause of his death. 
Subsequently, enquiries addressed to his relatives yielded the following 
data. He had fallen ill rvith gastric symptoms on August 27, about 21 
hours after the first patient had done so. Like the first patient, he had 
suffered from colic-like pain in the abdomen and back, but it had not 
been so severe. A brief period of diarrhoea had been followed by con- 
stipation. Though his hands and feet were cold as ice, he complained 
of feeling hot. Like the first patient, he vomited malodorous, bile- 
stained fluid, and liis death was quite sudden on August 31, 1945, after 
being ill for five days. 

As in the first case, a post-mortem examination showed vivid, blue- 
^*iolet, venous markings on the surface of the body. There were ad- 
vanced arteriosclerotic changes in the coronary arteries, but they were 
not completely obliterated, and there was no infarct of the muscles of 
the heart. The abdominal cavity contained about 150 c. c. of a dirty 
brown fluid. The duodenum was congested and oedematous. Here, too, 
there was retroperitoneal oedema most marked in the neighbourhood 
of the pancreas which also showed definite oedema but no macroscopic 
evidence of necrosis. The spleen was large and soft, showing blurred 
markings. The mesentery was distended with blood and oedematous, 
and it contained somewhat swollen lymj)hatic glands. Further, there 
was considerable oedema of the brain, but nothing noteworthy on 
section. Blood cultures from the heart and spleen yielded haemolytic 
streptococci in pure culture. 

A microscopic examination of the pancreas showed massive infiltra- 
tion with leucocj’tes, mainly polynuclear granulocytes which were in- 
terlobular and interacinous. There was much oedema, but no fat necrosis 
nor haemorrhage. Passages leading to the exterior were few in number 
and ill-preserved. A Gram-stained preparation showed numerous Gram- 
positive cocci in short chains. 

Nr. 3. 

The medico-legal post-mortem examination of the second patient 
was undertaken because food poisoning was suspected. The dead man s 
relatives stated that a third person, a man, in the same household, had 
also been ill at about the same time with abdominal pain and diarrhoea 
which had not lasted much more than 24 hours. A bacteriological 
examination of this patient’s faeces showed only the colon bacillus. 
On October 18, 1945, i. e. nearly eight -weeks after his attack of diar- 
rhoea, his blood was examined for antifibrinoly’ sin according to the pro- 
cedure described by E. Waaler in 1937 (3). Much antifibrinolysin 
being found in the blood, it was evident that the patient had recentlj 
undergone an infection with quite virulent streptococci. This patien 
stated, that he had alway's been well and that in recent times iii par 
ticular he had suffered from no infected wounds, erysipelas, sore throa 
nor other ailment which could conceivabl}’’ have been due to strep o 
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cocci responsible for an increased antifibrinolysin content of tbe blood. 
It seems tiierefore reasonable to assume that bis abdominal ailment had 
been provoked bj^ streptococci. 

Unrtlier enc^uiries showed that all these three persons had been 
members of the same household which was composed of five persons, 
including a mother and infant. On August 24, all of them had eaten 
salted blue halibut at the midday meal. None of them liad fallen ill. 
Next day, only the three male members of the household partoolc of the 
blue halibut warmed up. All three fell ill, the first and third patient in 
the following night, and the second patient about 24 hours later. The 
first patient, who presented the most stormy clinical picture, had found 
the blue halibut so much to his taste that he had eaten a considerable 
quantity of it by himself on the same evening. None of the three patients 
had eaten any uncooked food, nor had they drunk milk. 


Disciissiou. 

Two elderly men, who shared hoard and lodging, developed 
about the same time violent abdominal pain which radiated to 
the back and was accompanied by vomiting. The illness proved 
fatal in three and five days respectively. The pathological-ana- 
tomical changes in both cases were remarkably similar. In both 
cases a little brown, cloudy fluid was found in the peritoneal 
cavity, and there was a gelatinous oedema of the duodenum, 
oedema and hyperaemia of the pancreas, of the retroperitoneal 
tissue, and distension with blood and oedema of the surface of 
the brain. In both cases, a microscopic examination showed 
interstitial pancreatitis with Gram-positive cocci in short chains. 
Haemolytic streptococci were found in pure culture in the peri- 
toneal effusion in the first case and in the blood in the heart and in 
the spleen in the second case. 

The possibility of a post-mortal invasion of bacteria could 
be excluded at any rate in the first case in which the sample taken 
for examination was secured at the time of the operation. It is 
also a very unlikely possibility in the second case in which hae- 
molytic streptococci were obtained in pure culture from both 
heart and spleen. Further, numerous bacteria were found in direct 
preparations. 

It seems therefore justifiable to trace the cause of death in both 
these cases to an acute bacterial pancreatitis provoked by hae- 
niolytic streptococci with simultaneous or secondary sepsis. It is 
probable that the blue halibut was the vector of the infecting 
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material, that it had become infected after the first cooking, 
and tliat the growtli of bacteria had been very luxuriant from 
the one day to the next with the result that the three patients had 
taken a large dose of them. The youngest patient had recovered 
quickly and had suffered only from transitory signs of enterocolitis. 
The two elderly patients developed pancreatitis. The liistological 
observation of few and ill-preserved i^assages leading to the 
exterior of the pancreas is suggestive of, but not proof positive 
of, a canalicular mode of propagation. What may however he 
considered as definitely proven is the responsibility of haemoljdic 
streptococci for the development of the pancreatitis. 

As already pointed out, I have been unable to find in the liter- 
ature of the subject any account of cases, such as these two, of 
unquestionable, acute, bacterial, non-purulent pancreatitis. On 
the other hand, we are familiar wdth a form of acute pancreatitis 
whose pathological-anatomical features are completely identical 
■with those of my two cases, but whose aetiology has been assumed 
to be different. This is the acute interstitial pancreatitis first 
described by Zoepffel in 1922 under the name of pancreatitis 
oedematosa. According to Birchbr (4) and Soupalt (5) this is 
not an inflammatory process but the first stage af acute necrosis 
of the pancreas. In 1933, Elman (G) published a critical analysis 
of 37 cases, four of which were his own, with a microscopic ex- 
amination of the pancreas in six cases. He describes the patholog- 
ical-anatomical picture as composed of oedema, swelling and 
induration of the pancreas, but without necrosis, haemorrhage or 
suppuration. The histological picture shows marked infiltration 
with polynuclear cells between the lobules and also between the 
acini, often ■v\dth signs of oedema. There is no great difference 
between his description and the micro-photographs he publishes 
on the one hand, and what I have found in my two cases. He 
comes to the conclusion, among other things, that acute inter- 
stitial pancreatitis is probably provoked by the reflux of bile into 
the duct of the pancreas. 

This conception of the pathogenesis of acute interstitial pan- 
creatitis is open to an important objection, at any rate in the way 
in which Elman has presented his cases, in none of which a bac- 
teriological examination is mentioned. 

Our two cases show clearly the importance of a bacteriological 
examination without which they would have been diagnosed 
as cases of acute interstitial pancreatitis whose aetiology and 









Fig. 1. Numerous Gram-positive cocci in short chains in the areas infiltrated 

hy leucocytes. 
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Fig. 2 and 3. Fig. 2 shows massive infiltration with leucocytes in the inter 
lobular tissue and large fields of oedema. 


Roller: Acute Interstitial Pancreatitis. 









Pig. 3 is a section of fig. 2 enlarged. The leucocytes are mainly polynuclear 
granulocytes, interlobular and also interacinous. 




acute interstitial pancreatitis. 
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pathogenesis are for the most part still in the realms of the hypo- 
thetical. 

In this connection it may he noted that data concerning bac- 
teriological investigations of cases of acute necrosis of the pan- 
creas are conspicuous by their rarity when we study the literature 
of the subject. Lewison (7) writes: "Careful bacteriologic studies 
of acute pancreatic necrosis are singularly meagre.” This is quite 
surprising considering that the aetiology of acute necrosis of the 
pancreas cannot yet be said to be clearly understood. Several 
experimental studies suggest that bacteria may play an essential 
part in this process. Here it is sufficient to recall the investigations 
by Archibald (8) in 1919, when he provoked necrosis of the pan- 
creas in cats by injecting bile into the duct of the pancreas. He 
wrote; "The severe cases with early death were all in the series 
in which infected bile was used. Sterilized mucin-free bile and the 
bile salts in solution caused, it is true, necrosis of the gland, but 
of degree easily consistent with recovery, while the infected ox- 
bile almost regulary caused early death usually vdth, occasionally 
without, severe lesions in the pancreas.” 

The few reports on bacteriological findings in cases of acute 
necrosis of the pancreas are quite divergent. Guleke (9) writes 
that bacteriological examinations of effusions into the peritoneal 
cavity and of the pancreas in an early stage of necrosis have al- 
most invariably yielded negative results, but he does not mention 
any figures. Brutt (10) has quoted 33 cases of pancreatitis in 
which attempts were made to carry out bacteriological examina- 
tions of an effusion into the peritoneal caAuty, of bile, of the pan- 
creas and of the liver. Bacteria were found in fully one-third of 
the cases examined. Schmieden and Sebening (11) have given 
an account of 282 cases which were examined; the effusion into 
the peritoneal cavity was found to contain bacteria in 103 cases, 
whereas it was sterile in SI. The bile was infected in 51 cases, 
sterile in 40. The bacteria found were staphylococci, streptococci, 
b. coli, Fraenkel^s gas gangrene bacillus, para-typhus B., and 
bact. lactis aerogenes. 

To be sure, a secondary infection may have occurred in several 
of these cases. But it is possible that in a certain number of them 
the infection may have been primary and responsible for the ac- 
tivation of the enzymes. We can also not disallow secondary 
infections a certain influence on the intensity and extent of the 
necrosis of the pancreas (cf. Archibald’s investigations). There is 
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further the possibility of secondary sepsis which may be the cause 
of death in a certain number of cases. 

On the whole, there are good grounds for emphasizing the great 
importance of bacteriological investigations of cases in which acute 
pancreatitis is suspected. In cases in which operative treatment is 
undertaken, it should be possible to carry out a thorough bac- 
teriological investigation. When treatment is conservative — and 
these cases are assuredly in the majority — blood cultures should 
be taken, the faeces should be examined, and the antistreptolysin 
content of the blood should be determined. 

In the light of the facts just mentioned, and considering how 
helpless we have hitherto been in combating acute pancreatitis 
(including necrosis of the pancreas), it seems natural to give 
sulphonamides or penicillin a trial. 


Summary. 

The author gives an account of two cases of acute, interstitial, 
non-purulent pancreatitis provoked by haemolytic streptococci, 
and of one case of acute enterocolitis with a raised antistrepto- 
lysin titre. It appears that all three cases originated in the con- 
sumption of infected fish. The pathological-anatomical picture 
was indentical with that of Zoepfeel's pancreatits oedematosa 
and Elman’s acute interstitial pancreatitis which is generally 
interpreted as an aseptic process, possibly as the initial stage of 
acute necrosis of the pancreas. 

In his comments on these cases, the author points out that the 
factors responsible for the development of acute necrosis of the 
pancreas are still shrouded in obscurity. Earlier experimental 
investigations have shown that bacteria may play a decisive or 
contributory part in activating the enzymes of the pancreas. The 
quite scanty figures dealing with bacteriological findings in cases 
of acute necrosis of the pancreas show that a considerable portion 
of them were infected. The author stresses the need for careful 
bacteriological examinations, and he recommends as a routine 
measure, in cases given conservative treatment, the examination 
of the patient’s faeces and blood, as well as the determination of 
the antistreptolysin content of the blood. Positive bacteriological 
findings should be a definite indication for chemotherapy. It i® 
also conceivable that primary, aseptic necrosis of the pancreas 
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ouglit to be given cKemotlierapeutic treatment with a view to 
preventing secondary infections with consequent intensification 
of the process and septicaemia. 


Ziisainmeiifassuug. 

Der Yerfasser berichtet iiber 2 Falle von akuten, nicht eitrigen 
Pankreatitis, die von hamolytischen Streptolcolcken hervor- 
gerufen waren, nnd 1 Fall von akuter Enterokolitis mit erhohtem 
Antistreptolysintiter. Es vdrd angenominen, dass alle 3 Falle 
mit infizierter Fischspeise herbeigefiihrt sind. 

Das pathologisch-anatomische Bild war mit Pankreatitis oede- 
matosa (Zoepfeel), acute interstitial pancreatitis (Elman) 
identisch, inoglicherweise der erste Anfang der akuten Pankreas- 
nekrose. 

In Yerbindung mit diesen Fallen weist der Yerfasser darauf 
hin, dass die auslosende Faktoren der akuten Pankreasnelcrose 
noch nicht aufgeklart sind. 

Fruhere experimentelle Untersuchungen zeigen, dass Bakterieu 
eine entscheidende oder mitwirkende Kolle in der Akti^derung der 
Pankreasenzymen spielen komien. Die iibrigens sparliche Stati- 
stiken iiber bakteriologische Befunde bei der akuten Pankreas- 
nekrose zeigen, dass ein erheblicher Teil der Falle infiziert ist. 
Die Notwendigkeit von bakteriologischer Kegistrierung wird 
prazisiert, und in der konservativ behandelten Fallen schlagt 
der Yerfasser rutinenmassige Untersuchungen von Stuhl und 
Blut vor, und ausserdem Bestimmung vom Antistreptolysintiter. 

Bei positiven bakteriologischen Befunden hat man eine sichere 
Indikation fiir Cheinotherapie. Es ist auch moglich, dass man pri- 
mar aseptische Pankreasnekrose auch so behandeln sollte, um 
eine sekundare Infektion und die damit folgende Intensivierung 
des Prozesses und Sepsis zu verhindern. 


Resume. 

L auteur relate deux cas de pancreatite interstitielle aigue, 
non purulente, provoques par le streptococque hemolytique, et 
un cas d’enterocolite aigue avec un titre eleve d^antistreptoly- 
sines. Tons ces trois cas semblent etre consccutifs a la consom- 
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ination clc incts cle poisson infcctds. L’imagc anatoino-patliologicjue 
fut iclcntique a celle do la paiicreatite oedomateuse (Zoepffel) 
acute interstitial pancreatitis (Elmak), qu'on considere en general 
coinine un jrrocessus aseptiquc, pcut-etre le stadc initial de la 
necrose aigue du pancreas. 

L’autciir note a propos de ces cas que le facteur determinant 
la necrose aigue du pancreas n'est pas encore elucide. Dos reclicr- 
clies experimcntalcs precedentes montrent quo des microbes 
peuvent contribuor ou avoir nienic le role decisif dans I’activation 
des enzymes pancreatiques. Les statistiques bacteriologiques, 
d'aillcurs peu nombrcuscs, cn cas de necrose aigue du pancreas 
relevent un ebiffre cleve do cas infectes. 

On souligne I’importancc d'un controle bacteriologique exact et 
on propose I'examen sy.stematiquc du sang et des selles des mala- 
des traites conservativeinent, de memo que la determination du 
titre des antistrcptolysincs. Los cas bacteriologiquemcnt positifs 
sont justiciablcs de la cliimiotlicrapic cst en outre possible que 
les cas primitivement aseptiques doivent etre egaleraent traites, 
pour prevenir ainsi Tinfection secondaire, qui a sou tour peut 
conduire a I'intensification du processus et a unc septicemic 
eventuelle. 
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ISioriiial ciiicl Patliological Bone Growtli in tlic 
Liglit of tlie Deyelopiiieiit of Cartilaginous 
Poci in Chondrodysplasia. 

By 

A. LANGENSKIOLD. 


Growth disturbances and congenital anomalies develop 
on the basis of partial arrest or other changes in the normal 
process of development. A condition for fully understanding 
the genesis of disturbances in the development is that the 
course of the normal development in the regions in question is 
known. On the other hand disturbances in the development 
may give us valuable information on the course of the normal 
development. Bentzon wrote about Ollier's disease in 1924: 
"I believe that a full inquiry into the nature of this rare disease 
might throw a new light on several liitherto dark points in the 
question of the growth and regeneration of the bones.” 

The iiornial hone growth in the light of Ihe dcvelopineiit 
of cartilaginous foci in Ollier’s disease. 

Ollier s disease is a rare system disease of the growing skeleton. 
This disease, enchondromatosis and the multiple cartilaginous 
exostoses form a group of diseases which in England and America 
has been called chondrodysplasia. Ollier’s disease is charac- 
terized by longitudinal foci of cartilaginous tissue occurring in 
the metaphyses and the diaphyses of the tubular bones, in the 
pelvis and the scapulae etc. In roentgenograms these foci are of 
a very characteristic shape; . . mainly longitudinal, stripe- 
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shaioetl sharply limited areas in the bone itself; it looks as if long 
chips had been taken out of the bone ■with a gouge/" (Bextzox). 
(Cf. fig. 1—5.) 

Ollier -was of the opinion already in 1899 that the cartilaginous 
foci in the disease which later on was to carry his name, arise 
through parts of the epiphj'seal plate forming cartilage which 
persists (of an unknown reason), and does not make way for the 
normal enchondral ossification. This cartilage persists in the shape 
of longitudinal foci which grow appositionally at their epiphyseal 
ends. This opinion on the genesis of the metaphyseal foci has been 
accepted by many authors and it is also proved by the observations 
in the examination of a t)'pical case of Ollier’s disease described 
by the author in Acta orthopaedica scandinavica. Ollier did not 
explain, hoivever, how the diaph 3 ’scal foci arise and in which rela- 
tion these stand to the epiphyseal cartilage and the metaphyseal 
foci. Neither has anybody else later given any satisfactory expla- 
nation of tills question. 

One of the cases of this disease, described in a previous paper, 
furnished, thanks to roentgenograms having been made in t'svo 
stages of development (at an age of 3.5 and 6 years), a clue to the 
elucidation of the development of the diaphyseal foci. These roent- 
genograms showed that the metaphyseal foci when the bone 
gi’OAVs, gradually develop into diaphyseal foci and that this devel- 
opment takes place in a -u'ay schematically shown in fig. 6. The 
development of the foci is described in detail in the paper men- 
tioned above. 

In the places where the metaphyses exhibit changes in certain 
stages (fig. 6, II and III) the corner betiveen the epiphyseal plate 
and the outer surface does not consist of bone but of cartilage. In 
stages I and II the base and groivth zone of a focus must be con- 
sidered a limited portion of the undifferentiated layer of the 
epiphyseal plate. It is evident that there is a disturbance in the 
histogenetical conditions at the limit between the epiphyseal 
plate and the periosteum and that this may be of importance to 
the development of the metaphyseal foci into diaphyseal. I'H 
Ollier’s disease the base of a focus during groioih successively moves 
fast the angle betiveen the efifliyseal flate and the surface of the 
bone. This gave rise to the thought that the undifferentiated growth 
zone of a focus successively moves from the inner farts of the flate 
to the surface of the bone. This led to the question whether %n normal 
fostembryoni-c bone groivth the undifferentiated connective tissue 
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coclie zone.” Ranvier ^\Tote in 1889: "This groove apparently 
corresponds to a circular furrow around the epiphyseal cartilage. 
■\7e shall soon see that it is important for the ossifieation,” . . it 
is established that the portion of the periosteum eorresponding to 
the groove consists of fibres originating in the cartilage itself.” 
"These fibres which I have called arciform fibres, bend inwards 
reaching the surface of the embrymnic bone. AYhen they reach it 
the cells whicli follow them become more numerous assuming the 
character of osteoblasts.” ‘'The cells fanning the ‘periosteal bone 
probably originate in cells of the cartilage, which are released with 
their fibres and folloiv them. The bone thus groivs in thickness at the 
expense of a material furnished by the cartilaginous tissue. The growth 
in thickness of a long bone and. its growth in length are this found to 
be traced hack to one and the same laiv.’"^ 

Tfc may establish that Ranvier on the basis of histological investi- 
gations has described that normal histogenelical process, the existence 
of which seemed probable on the basis of the roentgenological investiga- 
tion on the development of the foci in Ollier’s disease. 

Not only did Ranvier show in his work that the osteogenic 
layer of the normal periosteum originates in cells lying within the 
epiphyseal cartilage, but also that undifferentiated eonnective 
tissue cells in the peripheric parts of the eartilage are differenti- 
ated into bone cells in the very edge of the diaphyseal bone tube 
bordering on the eiaiphyseal cartilage. This observation was later 
made also by Carey, Policard and Dahl. It is obvious that also 
this process is included in the histogenetic disturbance occurring 
in the foci in Ollier's disease. Only few authors have later paid 
attention to the observations of Ranvier concerning the normal 
growth in length of the jJeriosteal bone tube and the osteogenic 
layer of the periosteum. The numerous facts which are empha- 
sized by Policard in his book on the growth of the long bones 
show clearly, however, that the histogenetical processes discovered 
by Ranvier have a central position in the mechanism of bone 
growth. 

That the perichondrium may develop into periosteum seems to be 
a generally accepted fact. Todd wrote in 1913: “Osteoblasts are fibro- 
blasts or connective-tissue cells which have undergone certain charac- 
teristic modifications and may or may not have passed through a 
'chondr oblast’ stage.” 

A. W. Ham wrote in 1932 (in Special cytology by E. V. Cowpey)- 


* Ranvier, page,5 342, 353, 357. The italics bj' the autlior. 


Fig. 1. Ollier’s disease, a) left femur at an age or ... , 
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“The differentiation of osteoblasts from tbe perichondrium demon- 
strates the inade(iuacies of terminology now in existence, because once 
bone formation ensues from this layer, its name must be changed to 
periosteum.” The same facts are also stressed by Schaffer in his 
textbook on histology. These statements all refer to the condition of 
the perichondrium on the surface of the embryonic cartilage rods; 
conditions in later stages Avhen the epiphyseal plate has developed are 
not discussed from these points of view. Warwick and Wiles wrote in 
1934: “The relation of periosteum to bone growth has been much dis- 
cussed, but no direct or at any rate conclusive observations have been 
made on the growth of the periosteum itself.” The investigations of 
these authors -did not allow conclusions on the growth of the osteogenic 
layer of the periosteum and they will therefore not be dealt with here. 

Although literature on enchondral and periosteal osteogenesis and 
on the cell rows of the epiphyseal cartilage is extensive, works on the 
proper undifferentiated layer of the epiphyseal plate and its origin and 
morphology are comparatively scarce. This undifferentiated connective 
tissue layer forms in the epiphyseal cartilage a comparatively com- 
plicated system in the so-called “cartilage canals”. These were for the 
first time described by Langer in X872. Later on the cartilage canals 
‘ have been described and their importance stressed by Schmorl, M. B, 
Schmidt (1905, 1910) and Stump. 

The growth mechanism of the epiphyseal plate may be understood 
only in the light of the embryonic development of the bones. — The 
embryonic cartilage rods which are bases for the development of the 
tubular bones, are completely covered by an undifferentiated layer of 
connective tissue called perichondrium. When the cartilage rod in due 
time has been surrounded by a tube of bone the covering layer of con- 
nective tissue has commenced producing cells of osteogenic nature, 
and is now called the osteogenic layer of the periosteum. This osteo- 
genic layer is directly connected with'the perichondrium of the epiphy- 
seal cartilage at the ends of the bone tube. At a comparatively early 
stage plugs of undifferentiated connective tissue grow, in places later 
corresponding to the epiphyseal plates, from the perichondrium in 
towards the centre of the epiphyseal cartilage (according to Stump). 
These connective tissue plugs grow into the cartilage in several layers 
followed by blood vessels and forming the so-called cartilage canals. 
Ihe layer of connective tissue which in these vessel-conveying canals 
j space between vessel and cartilaginous tissue, is the undiffer- 
entiated layer from which the cartilage growth of the epiphyseal plate 
se s out. In that stage of growth, in which epiphyseal plates have 
I'^o d^iidifferentiated layer lies between the bone substance 
0 e epiphysis and the real cartilage layer of the epiphyseal plate. 

is a}er has been described by Policard in his book on the growth 
0 e ong bones as follows: “That layer of cartilage, which is in con- 
•FH° ' 1 ^^^ ^0^0 (reserve cartilage) shows transversal 

„ periphery of the epiphyseal cartilage, join the 

feCnera i rous syst^ of the perichondrium. Actually, this layer is 
a perichondrium.” (Policard, page 68.) 

25 i6^i2S7. Ada chir. Scandinav. Vol. XOV 
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From this short description of what we know about the un- 
differentiated layer of the epiphyseal plate and its relation to the 
osteogenic layer of the periosteum appears that we have in the 
growing cartilage-preformed bones a continuous layer of undif- 
ferentiated connective-tissue stretcliing from the outer surface of 
the bone to the periphery of the epiphyseal plate and ramifying 
here right into its centre. The classic investigations of Eanvier 
together with results of later investigations by other authors 
indicate with fairly great probability that during the postembryo- 
nic bone growth a constant displacement of cells takes place in 
this continuous layer from the inner parts of the epiphyseal plate 
towards its periphery and towards the surface of the growing 
bone. Here these cells take on the character of cells of the osteo- 
genic layer of the periosteum and give rise to the formation of 
osteoblasts and periosteal bone. The existence of tliis normal 
process of displacement, unnoticed by pathologists, may be con- 
sidered confirmed by the manner of development of the cartil- 
aginous foci in Ollier^’s disease. Such a continuous displacement of 
undifferentiated tissue layers is very common in the early embryo- 
nic development. This has been clearly shown by W. Vogt (1925, 
1929) and other investigators in tests performed with groups of 
marked cells. Vogt (1926) points out that displacement of cellular 
material in later stages of growth probably is more common than 
is usually considered. Ollier’s disease, nearly related to enchon- 
dromatosis, might be compared to an experiment by nature with 
groups of “marked cells” which only partly follow the laws of 
normal growth, differentiation and resorption. Limited portions 
of the undifferentiated layer of connective tissue of the epiphyseal 
plate form here a cartilage which of an unknown reason persists. 
These portions of connective tissue seem moreover at the dis- 
placement past the angle between the epiphyseal plate and the 
surface of the bone to retain their chondrogenic properties in- 
stead of merging at this limit in the osteogenic layer of the perios- 
teum. The development of the foci in Ollier’s disease shows that 
the central parts of the undifferentiated layer of the epiphyseal 
plate constitute a growth centre not only for the epiphyseal plate 
itself, but also for the osteogenic layer of the periosteum. 

It is natural that the roentgenological establishment of the 
different stages of development of the foci in Ollier’s disease does 
not alone throw any light upon the histogenetical processes. It 
is evident, however, that the development of this rare disease on 
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tlie laasis of known kistological facts may contribute to tbe elu- 
cidation of some of the more important processes in normal bone 
growth and that it seems to be able also to throw light on certain 
other branches within the pathology of bone growth. 


On the pathogenesis of some system diseases of the 
growing skeleton. 

(Multiple cartilaginous exostoses, enchondromatosis, Ollier's 
disease, achondroplasia, rickets.) 

Multiple cartilaginous exostoses, enchondromatosis, Ollier’s 
disease, achondroplasia (chondrodystrophia foetalis) and rickets 
form a group of system diseases which, owing to certain common 
features, are often confused; The limits between the three first 
mentioned diseases seem to be so diffuse that they may, for ex- 
cellent reasons, be grouped together as three different forms of 
disease under the common heading chondrodysplasia. Achon- 
droplasia, however, exhibits a fairly distinct pathological picture 
even if its relation to the different forms of osteochondrodys- 
trophy (Morquio’s disease, Silverskiold’s disease) cannot be con- 
sidered fully unraveled. All the diseases mentioned above have 
earlier been considered by many authors to be etiologically con- 
nected with rickets due both to clinical and pathological-ana- 
tomical similarities. The fact that rickets, being principally an 
exogenic disease, is not directly connected with the other dis- 
tinctly genotypic diseases may now, however, be considered as 
certain. 

A common feature in all these diseases is that they occur as 
system diseases in the growing skeleton, manifesting through 
disturbances in the course of the enchondral and perichondral 
ossification processes. 

The pathogenesis of these system diseases has often been dis- 
cussed in literature and different opinions have been expressed. 
This has particularly been the case in the discussion of the im- 
portance of the epiphyseal plates and the periosteum in the oc- 
currence of the pathological-anatomical changes. It may be 
established, however, that most of the authors who discussed 
these problems have in one respect not been acquainted with the 
course of the normal bone growth. The osteogenic layer of the 
periosteum grows in length by means of a cellular material wHch 
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is displaced from tlie interior of tlie epiphyseal plate. Most authors 
in this field seem to have started from the obviously wrong idea 
that the osteogenic layer of the periosteum grows in length more 
or less independently of the growth of the epiphyseal plate and 
its undifferentiated layer. These problems have been subject 
to an analysis above. The classical discovery of Eanvier ap- 
peared to throw light on the development of the pathological- 
anatomical changes in the diseases mentioned above. The relation 
between the three different forms of chondrodysplasia has been 
discussed in a previous article in Acta orthop. scand. This article * 
did not, ho'wever, deal with the method of production of the car- 
tilaginous exostoses in the light of the normal histogenesis in the 
transition zone between the epiphyseal cartilage and the osteo- 
genic layer of the periosteum. 


Multiple cartilaginous exostoses. 

(Hereditary deforming chondrodysplasia, Diaphj’-seal aclasis.) 

Already Virchow discussed the origin of the cartilaginous exostoses, 
assuming that they originated in detached portions of the epiphyseal 
plates. In 1913 Muller denied the importance of the epiphyseal plate 
in this disease which he considered originating in a constitutional anom- 
aly of the perichondrium and the periosteum. Since then several authors 
have dealt with this problem. Sir Arthur Keith wrote in 1920; “It 
will be seen that the supposition that there is an arrest of develop- 
ment in the periosteal ring of the diaphysial growth disc explains the 
appearances presented by the shafts of long bones in diaphysial aclasis. 
(Keith called the disease Diaphysial aclasis.) “The arrest in the ex- 
tension of the periosteal ring permits the cartilage of the diaphysial 
disc to become exposed on the surface of the shaft and thus leaves it 
uncovered and free to give rise to irregular outgrowths or exostoses. 
A covering of periosteal bone exercises a restraining or a controlling 
influence on endochondral bone.” The opinion of Keith was adopted 
i. a. by Lewie and JoxEs & LovEtt. Jansen wrote in 1928: • • th® 

cylindrical or barrelshaped area between the growth cartilage and the 
funnelshaped metaphysis is caused by a retardation of tubulation am 
exostoses are the result of partial retardation of tubulation. These two 
phenomena appear to us to be the result of a total and a partial dis- 
sociation through retardation of tubulation with regard to the other 
processes of longitudinal growth.” Cohn adopts in 1946 the opinion o 
Jansen. Geschickter & Copeland stressed a disturbance in the 
development of the periosteum as a cause of the changes. 

In multiple cartilaginous exostoses the tops of the pendunculate 
exostoses and the outer surfaces of the broadbased exostoses are cm 
ered by a cartilage layer, which corresponds to that of the epihysea 
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cartilage. Keith did not consider liimself to have found the whole 
solution of the problem of the histogenetical origin of the exostoses as 
appears from the following quotation: “It is very possible that besides 
the arrest of extension of the periosteal sheath, there is also an irregular 
^rouping and division of the cartilage cells. Indeed I am inclined to 
suspect that the primary disturbance may prove to lie in the growth 
behaviour of the cartilage cells.” — HumE considers the epiphyseal 
plate the foremost cause of the origin of the changes. He wrote in 1929: 
“It is considered likely that a portion of the periphery of the growth 
disc has become displaced on to the surface of the shaft, possibly by 
the pull of the periosteum attached to it.” — Gbaney, in 1939, wrote 
about the above theories: “None of these theories are completely 
satisfying and it would be surprising if they ivere, as the question of the 
cause and method of production of this condition involves the highly 
complex and fundamental problems of heredity and of bony growth.” 

We may establish that all these theories lack the foundation 
without which all efforts to explain the groivth mechanism of the 
cartilaginous exostoses must be vague. This foundation is the 
knowledge of the course of the normal histogenesis in the transi- 
tion zone between the epiph 3 >'seal plate and the osteogenic layer 
of the periosteum. 

In normal bone growth there is a successive displacement 
of undifferentiated connective tissue cells from the inner parts 
of the epiphyseal plate towards its outermost edge ivhere, giving 
rise to osteoblasts in the periosteum, they form its osteogenic 
layer. In the production of cartilaginous exostoses this continuous 
process of differentiation is evidently disturbed. Geschickter 
and Copeland have pointed out that the rise of cartilaginous 
exostoses is due to a disturbance in the differentiation of prim- 
itive connective tissue. These authors wrote; “This tendency 
to emphasize the chondral substance of tliese tumors instead of 
their connective tissue origin, particularly when they assume the 
form of multiple cartilaginous exostoses or hereditary deforming 
chondrodysplasia, has been the cause of much confusion in the 
attempts to interpret the nature of this multiple skeletal disease.” 
“ The failure of pathologists to appreciate the relationship 

etween normal bone development and tumor formation has been 
a continual source of difficulty,” 

The growth mechanism of the cartilaginous exostoses is as- 
sumably^ as follows: Limited 'portions of the 'undifferentiated cell 
ayei which by groivth, is displaced from the interior of the epiphyseal 
caHt age to the smface of the bone, do not as would normally be the 
case gi'oe lise to cells of osteoblastic nature. These pathological por- 
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tions of connective tissue retain their chondrogenic ‘properties giving 
rise to the cartilaginons layer on the surface of the bone luhicli forms 
the outermost zone of the exostosis. This cartilage layer grows and is 
replaecd by enchondral bone according to the same laivs as the car- 
tilage in the epiphyseal plate itself. The 'undifferentiated connective 
tissue displaced from the interior of the epiphyseal plate which 
shoidd have given rise to a layer of osteoblasts, gives instead rise to 
chondroblasts and cartilage. Owing to this local disturbance oj the 
differentiation the formation of an osteogenic layer fails to occur in 
the corresponding places, and thus also the processes which are de- 
pendent on such an osteogenic layer, viz. the formation of periosteal 
bone and tubulation and modelling of bone. On account of tlie local 
disturbances of differentiation the limit between osteogenic and 
cbondrogenic tissue does not keep pace in these places ■with the 
growth in length of the bone. (The abnormal place of the"encoche 
d'ossification” in exostotic bones has been pointed out by Leveuf, 
but he does not give any explanation of this phenomenon.) When 
the pathological portions of connective tissue have passed the 
periphery of the epiphyseal plate the normal conditions at the 
limit between the plate and the osteogenic layer of the perios- 
teum are re-established. If there is a disturbance of the cell dif- 
ferentiation only vdthin a minor portion of connective tissue pedun- 
culated exostoses are formed, if the change is more disseminated 
broad-based exostoses are formed leading frequently to the 
thickening of the bone ends characteristic of tliis disease. 

The formation of the numerous cartilage isles discovered by 
Muller, on the surface of the tubular bones in his case, finds its 
natural explanation in the fact that the connective tissue -within 
the epiphyseal cartilage is the producer of the osteogenic layer 
of the periosteum after the early embryonic development. In the 
embryonic stage the perichondrium of the primary cartilage rods 
is transformed into an osteogenic layer. We cannot preclude the 
possibility that local disturbances in the differentiation process 
may occur already at this stage, giving rise to cartilage isles and 
later to exostoses. The production mechanism of the cartilaginous 
exostoses is schematically illustrated in fig. 7. The explanation 
of the method of production of the cartilaginous exostoses given 
above is strongly supported by the histological findings in this 
disease. This appears from the eaccellent histological pictVT^ 
published by Leveuf. 

Under the cartilage layers of the multiple exostoses a con 
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tinuous encliondral ossification often takes place. In the roent- 
genograms of many authors there are, howwer, clear areas within 
the diaphysis itself inside the exostoses. These clear areas are of 
the same shape as the cartilaginous foci in Ollie’rs disease (roent- 
genograms published by Lbveuf, Geschickter & Copeland, 
Milani and others). The shape of these areas points to their origin 
being similar to that of the foci in Ollier’s disease. Such a longi- 
tudinal clear area in the diaphysis constitutes probably together 
with the exostosis a "trace” which indicates the course of the 




Kg. 7. Multiple cartilaginous exostoses. Schematic drairing of the dovolopment 
of the exostoses (three stages). The dotted lines indicate precartilaginons 

connective tissue. 

apposition of cells from a pathological portion of connective tis- 
sue. In the exostosis disease a cartilage proliferation continues on 
the outer surface (fig. 8), while this is not to the same extent 
the case in Ollier’s disease (fig. 6). Consequently there are only 
exostoses of a very small size in Ollier’s disease. The occurrence 
of such foci which are schematically illustrated by fig. 8 indicates 
how closely related Ollier’s disease is to the multiple cartilaginous 
exostoses. That these diseases in spite of the occurrence of inter- 
mediate forms cannot be considered quite identical has been stressed 
in a previous article (Acta orthop. scand.). These intermediate 
forms are probably one of the main causes of confusion existing 
in the terminology of these diseases. 

If we compare the new vie^vpoints given above with the theories 
of other authors on the production method of cartilaginous 
exostoses we shall find that the contradictions between all these 
theories are, on the whole, only apparent. The cause of this disease 
seems to be a disturbance in the differentiation of limited portions 
0 the undifferentiated connective tissue lying within the epi- 
physeal cartilage, the connective tissue which after the early em- 
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bryomc development constitutes a base tissue both of tlie eni- 
pnyseal cartilage tissue itself and tbe osteogenic layer of the 
periosteum. These portions of connective tissue onlyjartly folloiv 
the laws of normal differentiation, growth and resorption and 
give rise to cartilage isles and exostoses. Whether we will count 
the cartilaginous exostoses among the tumors or not depends 
wholly on where we are drawing the limits between tumors and 
malformations. This was pointed out by v. Kkess in 1938. 



J?ig. S. Multiple cartilaginous exostoses. Schematic drawing of an exostosis 
combined with a roentgenologically clear area within the diaphysis {two stages). 
Drawn on the basis of roentgenograms of Leveuf, SIilani and others. 

Kg. 9 . Enchondromatosis. Schematic drawing of the development of e.xpansively 
growing true enchondromata (two stages, a and b). In the second stage the left 
enchondroma apparently sets out from the periosteum because its appositional 
growth zone has been displaced from the epiphyseal plate to the surface 

of the bone. 


We do not know by means of which processes the genetic fac- 
tors in chondrodysplasia give rise to the local disturbances of 
differentiation in bone growth. We cannot penetrate these pro- 
blems without increased knowledge of the laws which deter- 
mine the development of the fertilized ovum to a normal in- 
dividual of a given species. 


Enchondromatosis and Ollier’s disease. 

In a previous article the development of the cartilaginous foci 
in Ollier’s disease has been thoroughly discussed. The diffuse 
transition between this disease and enchondromatosis was also 
stressed. As far as enchondromatosis is concerned a further 
review of what is known about its pathology ipay be of interest. 

Speiser, whose work constitutes a principal part of the basis 
for our knowledge of the pathogenesis of enchondromatosis, 
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dromatosis there are thus defects in the corticalis which may be 
called primary. In enchondromatosis the cartilaginous foci which 
grow appositionally at their epiphyseal end, do not, however, 
maintain their regular longitudinal shape but grow furthermore 
expansively in all directions producing tumors which breaking 
down the bone tissue give rise to secondary cortical defects. Kg. 
9 a shows schematically two enchondromata of which the right 
one is assumed to have originated in the central parts of the 
epiphyseal plate, the left one in its peripheral parts. Kg. 9 b 
shows the same enchondromata in a later stage of development. 
The left enchondroma here apparently primarily sets out from the 
periosteum because its appositional growth zone has been dis- 
placed from the epiphyseal plate to the surface of the bone (cf. 
fig. 6, Ollier’s disease). This explanation of the mechanism of 
development of the enchondromata is supported by the histo- 
logical picture published by Speiser. 

It is probable that cartilaginous tumors may also develop in 
a way different from that described above; but we have reason 
to count with the same primary production mechanism for the 
cartilaginous foci in systematized enchondromatosis and in 
Ollier’s disease. 


Aeliondroplasi a. 

(Chondrodystrophia foetalis) 

The genesis of the pathological-anatomical changes in achon- 
droplasia have been subject to the interest of numerous authors. 
This is particularly the case in regard to the so-called periosteal 
streak which has been established in the epiphyseal cartilages in 
this disease. The problem of the genesis of the periosteal streak 
must be considered largely elucidated by M. B. Schmidt (1910) 
and A. Dietkich. The periosteal streaks are cartilage canals 
whose connective tissue layers have adopted a periosteal character. 
This cormective tissue may here give rise to bone formation of 
periosteal character within the epiphyseal plate instead of con- 
stituting, as normally, a base tissue for the cartilage formation 
(Dietrich). 

It is interesting to examine the well-known pathological- 

■ ' iew- 
The 
cell 


anatomical picture in achondroplasia in the -light of the ^ 
points which have been expressed above on the bone growth, 
classical discovery of Eanvieb, that the undifferentiated 
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elements within the epiphyseal cartilage constitute the base 
material for the osteogenic layer of the periosteum after the 
early embryonic period of development, throws light also on the 
periosteal streak in achondroplasia. 

The cartilaginous exostoses may be presumed to arise through 
a disturbance in the differentiation of the undifferentiated layer 
of the epiphyseal plate. This disturbahce seems to manifest itself 
by portions of the said connective tissue layer, when being dis- 
placed past the epiphyseal-periosteal limit to the surface of the 
bone, maintaining their chondrogenic qualities. In achondro- 
plasia the conditions seem to be the opposite. Here the osteogenic 
layer of the periosteum runs in the shape of the so-called periosteal 
streak far into the inner parts of the epiphyseal plate. Evidently 
it is also here the question of a disturbance in the differentiation 
of the connective tissue of the cartilage canals. Obviously in a 
too early stage in its displacement towards the periphery of the 
epiphyseal plate the connective tissue adopts the character of a tissue 
resembling that of the osteogenic layer of the periosteum. 


Rickets. 

Disturbances in the enchondral ossification in the metaphyses 
are of great importance for the constitution of pathological 
changes in rickets. These changes have been subject to thorough 
histological investigations by Schmoel, M. B. Schmidt, Paek 
etc. In rickets the resorption of the cartilage cells of the epiphyseal 
plate is delayed, and the cartilage zone is abnormally broad. We 
know that in the undifferentiated layer of the epiphyseal plate 
there is normally a cell proliferation in different directions. The 
proliferation directed towards the periphery is of special im- 
portance. The signs of this proliferation directed towards the 
surface of the bone are easily overlooked in the normal histological 
picture. We have reasons, hoAvever, to expect that the delayed 
ossification processes in rickets may let this proliferation process 
appear in accentuated form. In the light of the above views it is 
interesting to study the literature on the histology of the ab- 
normally broad epiphyseal plate occurring in rachitic bones. 

Regarding the changes at the bone-cartilage limits in the costae 
in rickets M. B. Schmidt writes in 1929: "The completely normal 
picture of the ossification zone is thus here present, only a too 
large layer of excessive cartilage develops over it.^’ — “In the 
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microscopic picture tlie excessive cell columns deviate towards 
tire bone aw%ay from each other, occasionally they stand at right 
angles to the longitudinal axis verticall)^ to the perichondrium, 
in places they only bend laterally ...” — . . the cartilage may 

to some extent cover the surface of the bone; the intruding angle 
between the bone and the cartilage on the surface may be filled 
by dense white tissue penetrating like a white wedge into the 
interior.” 

The investigations by M. B. SchMidt (1929) and Pakk have 
undoubtedly shown that distinct traces of a cell proliferation 
directed towards the periphery and the surface of the bone may 
be found in the epiphyseal cartilages in rickets. These phenomena 
have by the above authors been considered as secondary results 
of mechanical pressure on the abnormally developed cartilage 
zone. However, the histogenesis in the periphery of the normal 
epiphyseal cartilage shows certain characteristics wliich have 
been stressed by BAmaER, Carey and Policard and which 
generally seem not to have been considered by authors dealing 
with the pathology of bone growth. It is evident that mechanical 
factors greatly influence the production of deformities in rickets. 
A closer comparison with the normal histogenesis in the periphery 
of the epiphyseal cartilage, however, may explain some of the 
characteristic changes in this zone typical of rickets. 


Summary. 

Roentgenological investigations of two cases of Ollier’s disease 
(chondrodysplasia) described in a previous paper confirm the 
opinion that the cartilaginous foci in this disease grow through 
limited portions of the epiphyseal plates forming a cartilage which 
persists, and is not replaced by bone. The appositional growth 
zone of a focus is displaced, howmver, during growth towards the 
periphery of the epiphyseal plate and finally out to the surface 
of the bone (fig. 6). — The osteogenic layer of the periosteum of 
the normal hone grows in length by means of an undifferentiated- 
cellular material which successively is displaced from the interior^ of 
the epiphyseal plate. This normal process, the existence of which 
seemed probable on the basis of the investigations of Ollier s 
disease, has been described by Banvier in 1889. Ollier’s disease, 
nearly related to enchondromatosis, may be compared to an 
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experiment by nature Avitb groups of “marked cells”, wbicb only 
partly follow tbe laws of normal differentiation, growth and 
resorption. 

The normal process of development at the epiphyseal-periosteal 
limit which in general has remained unnoticed in pathology, may 
be of great importance in the pathogenesis of diseases of the 
growing skeleton. Multiple cartilaginous exostoses presumably arise 
in the following way: Limited portions of the undifferentiated 
connective tissue layer which is displaced by growth from the 
inner parts of the epiphyseal cartilage to the surface of the bone, 
do not as would be normal give rise to cells of osteoblastic nature. 
These portions of connective tissue continue to give rise to chon- 
droblasts and cartilage, Avhich is replaced by enchondral bone. 
Owing to this local disturbance of the differentiation no osteo- 
genic layer is formed in these places and the processes which are 
dependent on such a layer fail to occur, viz. formation of periosteal 
bone and tubulation and modelling of bone (fig. 7). — The normal 
process of development explains the development of encliondro- 
mata which appear to originate in the periosteum. — The ap- 
pearance of the “periosteal streaks” in achondroplasia may be 
explained in the following way: In a too early stage the con- 
nective tissue of the epiphyseal plate adopts the character of a 
tissue resembling that of the osteogenic layer of the periosteum. — 
In rickets evident traces of a cell proliferation directed towards 
the surface of the bone are found in the epiphyseal cartilages. 


Ziisainmenfas.SHiig'. 

Edntgenologische Untersuchungen an zwei in einer frliheren 
Arbeit beschriebenen Fallen von Ollier’ scher Krankheit (Chondro- 
dysplasie) bestatigen die Ansicht, dass die Knorpelherde bei 
dieser Krankheit dadurch wachsen, dass umgrenzte Gebiete der 
Epiphysenscheiben einen Knorpel bilden, der bestehen bleibt 
und nicht durch Knochengewebe ersetzt wird. Die Appositions- 
zone eines Herdes verschiebt sich wahrend des Wachstums jedoch 
gegen die Peripherie der Epiphysenscheibe und schliesslich bis an 
le erflache des Knochens (Abb. 6). — Das Langemvaclistum 
er osteogenen ScJdcht des Periosts des nornialen Knochens ge- 
scmit dwell undifferentiiertes Zelbnaterial, das nacli undnacliaus 
■em nneien do Epiphysenscheibe ver.agerl wird. Dieser normale 
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Vorgang, dessen Vorliandensein durcli die Untersucliungen der 
OIIier'’sc]ien Kranklieit walirsclieinlicli gemaclit wurde, ist im 
J alire 1889 von Eanvier besclirieben worden. Die xnit der Enclion- 
dromatose nalie verwandte Ollier’sclie liranklieit kann als ein 
Experiment der Eatur bezeiclinet Averden mit Gruppen von )>ge- 
markten Zellen<(, die den Gcsetzen der normalen Differentiierung, 
des Wacbstums und der Resorption nur teihreise folgen. 

Der normale Entwicldungsvorgang an der Epipliysen-Periost- 
grenze, der in der Pathologic im allgemeinen unbeachtet gebliehen 
ist, diirfte fiir die Pathogenese von Krankheiten des wachsen- 
den Skeletts Amn grosser Bedeutung sein. MtiUiph harlilagindre 
Exostosen entsteheir Avahrscheinlich in folgender Weise: Begrenzte 
Gebiete der undifferentiierten BindegeAvebsschicht, die dutch das 
Wachstum aus den inneren Partien des Epiphysenknorpels an 
die Oberflache des Knochens A^erlagert A\’-ird, ergeben nicht in 
normaler Weise Zellen osteoblastischer Natur. Diese Partien von 
BindegeAvebe erzeugen nach nde vor Chondroblasten und Knorpel, 
der dutch enchondrales Knochengewebe ersetzt wird. Dutch diese 
lokale Storung der Differentiierung Avdrd an diesen Stellen keine 
osteogene Schicht gebildet, und die Amn solch einer Schicht 
abhangenden Vorgange, also die Bildung von periostalem Knochen 
und die Tubulation und Modellierung des Knochens, bleiben aus 
(Abb. 7). — Der normale EntAvicklungsvorgang erklart das Bnt- 
stehen von Encliondromen, die vom Periost auszugehen scheinen. 
— Das Auftreten von »Perioststreifen« bei Achondroplasie lasst 
sich folgendermassen erklaren: Auf allzu friihem Stadium nimmt 
das BindegeAvebe der Epiphysenscheibe den Charakter eines an 
die osteogene Schicht des Periosts erinnerden GeAvebes an. 

Bei Rachitis findet man im Epiphysenknorpel deutliche Spuren 
einer gegen die Knochenoberflache gerichteten Zellwucherung. 

R6sum6. 

Les examens radiologiques de deux cas de Mdladie d’OlUet 
(chondrodysplasie) decrits dans un article anterieur confirment 
ridee que dans cette affection les foyers cartilagineux croissent 
au travers de portions limitees des plaques epiphysaires et for- 
ment un cartilage qui persiste et n'’est pas remplace par de 1 os. 
Cependant la zone de croissance par apposition d’un foyer se de- 
place, a mesure que le sujet grandit, vers la peripherie du cartilage 
de conjugaison et finit par dmerger dela surface dePos (fig. S).-" 
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La couche osteogenique die feriosie de Vos oiormal croU en longueur 
grace d un tissu cellulaire indifferencte qui est repousse successive- 
ment de Vinterieur de la flaque cfi'physaire. Ce processus normal, 
dont Texistence semble probable si Ton se base sur les recbercbes 
consacrees a la maladie d^Ollier, a ete decrit par Ranviee en 
1889. La maladie d'Ollier, etroitement apparentee a Tenebondro- 
matose, pent etre compare a une experience que la Nature 
fait avec des groupes de «cellules marqueeso qui n’obeissent que 
partiellement aux lois de la differenciation, la croissance et la 
resorption normale. 

Le processus normal de developpement a la frontiere entre 
repipbyse et le perioste, qui en general a passe inaper^.u en 
pathologie, pent avoir une grande importance poirr expliquer 
la pathogenic des affections du squelette au stade de crois- 
sance. Les exostoses cartilagineuses multi'ples doivent probable- 
ment se produire de la fa 9 on suivante: Des portions limitees de 
la couebe de tissu conjonctif indifferencie qui par la croissance est 
deplac4e de Tinterieur du cartilage epipliysaire vers la surface 
de Tos, ne donnent pas lieu, comme il serait normal qu'elles le 
fissent, a Tapparition de cellules du type des osteoblastes. Ces 
endroits du tissu conjonctif continuent a prodm're des clion- 
droblastes et du cartilage, qui est remplace par de Tos en- 
cbondral. Du fait de ce trouble local de la differenciation il ne 
se forme pas de couche osteogenique a ces endroits, et les pro- 
cessus qui dependent d^une couche de ce genre manquent a se 
d6rouler, a savoir la formation d'os periostique, sa tabulation 
et son modeiage (fig. 7). — Le processus normal du developpement 
explique la production d’ encliondromes qui paraissent avoir leur 
origine dans le perioste. • — L’apparition des <(stries periostiques)> 
dans I acliondro'plasie pent etre expliquee comme suit; A un stade 
trop precoce le tissu conjonctif de la plaque epiphysaire adopte 
le caractere d un tissu ressemblant a celui de la couche osteo- 
genique du perioste. — Dans le racliiiisme on trouve des traces 
evidentes d une proliferation cellulaire dirigee vers la surface de 
Los dans les cartilages epiphysaires. 
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A Contribution to the Knowledge of Primary 
True Concrements in the Small Bowel. 

By 

STEN GRETTVE. 


Illnesses caused by concrements in tbe stomach and the gut 
of humans are rare. In some cases the concrements have been 
formed in other organs and have entered the gut secondarily, 
where they have given symptoms of foreign bodies. In other 
instances they have been formed primarily in the digestive tract. 

Of the concrements secondarily appearing in the bowel, without 
doubt gall-stones are the most common. Only in exceptional cases 
have concrements from the urinary tract entered the bowel 
through pathological uro-intestinal fistulas. Most of the stones 
coming from the biliary tract pass the common bile duct and are 
seldom of such size as to cause any clinical symptoms during their 
passage through the intestines. At times gall-stones enter the 
bowel through internal pathological biliary fistulas. Biliary con- 
crements which have entered the small bowel in this manner 
can be of such size as to cause an intestinal obstruction. Among 
sicknesses caused by concrements in the bowel, ileus caused by 
gall-stones is, in spite of its relative scarcity, the one most 
commonly seen by surgeons. 

The building material of the concrements which are primarily 
formed in the gastro-intestinal tract is made up of substances of 
alimentary origin and the material from their break-down, of 
secretions from the digestive glands and of the remains of bac- 
teria. A true concrement can be formed through the precipita- 
26 — '/64887. Acta chir. Scandinav. Vol. XGV 
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tion and deposit of substances wbicb are found in the chymus 
under normal alimentary conditions. However, much more com- 
mon in the digestive tract are false concrements which have 
generally been formed owing to special alimentary conditions. 
The latter type can be caused by 1) a clumping together of large 
amounts of ingesta which are hard to digest or are indigestible, 

2) a precipitation of substances which are insoluble in water and 
in the digestive juices because of a resorption of their solvents, 

3) a sedimentation and sintering of suspended insoluble salts, or 

4) a simple inspissation of the intestinal content. 

Through clumping, baldng and impregnating with mucus, 
threadlike particles which have been ingested and which are hard 
to digest or are indigestible can form false concrements, the so- 
called bezoars. These concrements which are formed of hairs 
(trichobezoars) or vegetable fibers (ph}dobezoars) usually develop 
in the stomach. Another type of alimentary concrement is the 
varnish stone found in those who drink varnish. As a rule these 
are also formed in the stomach by precipitation due to the re- 
sorption of the alcoholic solvent. A tliird group of concrements 
caused by special substances, usually taken by mouth for medi- 
cinal purposes, are the rare stones formed from salol, magnesia, 
barium sulphate, chalk and lime. In these instances the concre- 
ments have been created through a sedimentation and sintering 
of the insoluble but suspended substance. Now and then in per- 
sons with a marked obstipation concrement-like formations are 
found in the colon — the so-called fecaloma — caused by simple 
inspissation of the feces. 

As far as the formation of true concrements, enteroliths, is 
concerned, there is no evident relation between them and the type 
of ingesta. As a rule such chemically pure concrements as those 
which are found in the urinary and biliary tracts are not formed 
in the digestive tract. Besides precipitated chemical substances, 
many dead and even living bacteria plus larger or smaller quanti- 
ties of organic corpuscular contaminations of alimentary origin 
make up the enteroliths. A concrement can be formed around a- 
food particle which is more or less hard to digest or around a- 
foreign body. However, more often it is formed without any 
definite nucleus. Even such false concrements as bezoars can he' 
come encrusted through the precipitation of concrement-forimng 
substances. Erom a theoretical point of view, it is therefore impos- 
sible to separate distinctly between, on one hand, true concrements 
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•wlaich tave formed around indigestible food particles or whicb are 
markedly contaminated by particles hard to digest and, on tbe 
other hand, false concrements which are encrusted or covered on 
the surface with concrement-forming substances. However, the 
concrements which have been found have, as a rule, been so 
definitely characteristic of either false or true concrements that 
for practical reasons this distinction has been well motivated. 

Of the concrements which primarily have been formed in the 
digestive tract, the majority have been found in the colon or the 
stomach. Stones in the small bowel are very rare. In their large 
monography, "Die Fremdkorper des Magen-Darmkanals des 
Menschen”, ‘Woleler and Lieblbin could find only twelve 
cases of concrements in the small bowel which had been reported 
in the literature up to 1909. After that time a few more rare cases 
of both false and true concrements have been reported. In some 
of the cases, especially from earlier years, information is missing 
regarding, among other things, the chemical composition which 
makes their definite classification impossible. 

The finding of varnish stones in the small bowel has been pub- 
lished by Fbiedlander (1881), Hallas (1914), Bellmann (1919) 
and Eaagaard (1937). Bezoars have been reported among others 
by hlARCHAND (1894), Hart (1923) who has published 8 cases, 
and by Hargrave and Hargrave (1936). Bezoars and varnish 
stones which have been found in the small bowel have been formed 
most likely in the stomach and have secondarily progressed tO' 
the gut. As a rule the symptoms have been those of an acute ileus. 
In 1888 Treves reported a case in which the small bowel was 
obturated by a magnesia concrement. 

In connection with an observed case, in my continued dis- 
cussion I shall dwell mainly upon the subject of true concrements 
of the small bowel. 

The true small bowel concrements which have been found have 
been of varying chemical composition but, according to Blix 
( 1935), they can be grouped into three different, distinct types 
depending upon their main chemical component: 1) Stones of 
ammonium-magnesium phosphate, calcium phosphate and cal- 
cium carbonate; 2) Concrements formed mainly of calcium 
oxalate; 3) Stones of which the main components is choleic acid. 
As representing a fourth type of true small bowel concrements 
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one may possibly consider a stone found by Phillips (1920/1921). 
This -was made up mainly of liydroxy fatty acids, partially free 
and partially as glycerides and anhydrides. 

Enteroliths, composed mainly of mineral salts, have been 
found most often in the colon but have been seen now and then 
also in the lower part of the small bowel — Waldrafp (1902), 
WiMJiER (1905, 1907), Graeve (1909/1910) — or in a Meckel’s 
diverticulum — Grevillius (1940). 

Only two cases of calcium oxalate stones are known and they 
have been published by Barth (1928) and Blix (1935). 

In 1908 Berg found in the small gut enteroliths which were 
analyzed chemically by Sjoqvist (1908) who found them to 
consist mainly of choleic acid. The next choleic acid enterolith 
was observed bj’' Phillips (1920/1921) and analyzed by Paper 
(1921). Eight more cases of the same tyjm of stone from the small 
gut have been published later, all in Sweden. Morner (1923, 
1927, 1930, 1937 and 1939) himself has collected five cases and 
besides has analyzed chemically two cases operated on and re- 
ported by Hellstrom (1929). Einally, the last-mentioned author 
published still another case in 1936. The eleventh case of choleic 
acid enterolith is hereby reported by the author. 

Journ. No. 2872/44. The patient is a farmer’s wife, aged 51, who 
during the last 20 j'cars has had periodic attacks of uncharacteristic 
dyspepsia and several attacks of abdominal pain which physicians 
considered to be attacks of gallstones. A few weeks before coming to 
the hospital the patient had had stomach upsets after meals but no 
vomiting; now and then also prolonged stabbing ache with a trouble- 
some obstipation. The last few days accentuation of the mentioned 
symptoms and 7 — 8 hours previous to admission to the hospital suddenly 
worse following an enema without results. Got severe, continuous pain 
in the whole of the abdomen, “became very ill and was about to faint . 
Was gradually a little less affected but the pains continued. Eepeated 
spells of vomiting and rising temperature. 

Physical examination: 111. Temperature 39.4° C. Pulse 120 per minute. 
The abdomen somewhat distended, boardlike rigidity, marked ten- 
derness, no definite liver dullness. X-ray shows plenty of free gas and 
fluid in the abdomen. 

Operation (The author); Laparotomy with exposure of the bowel. 
Midline incision above the umbilicus. Diffuse peritonitis with much 
cloudy, yellowish-brown, fibrinous fluid and gas in the abdomen. 
About two meters below the duodeno-jejunal flexure the small bowel 
shows a swelling about the size of a hen’s egg. To the right of the mi - 
line and at the height of the navel this part of the gut is fixed light y 
to the posterior abdominal wall by fibrinous adhesions. It shows lor 
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more than half of its circumference a totally gangrenous wall with a 
perforation of the size of a shilling through which is seen a yellowish- 
brown concrement. Especially near the swelling, the bowel shows 
areas of ecchymosis and rather heavy fibrin deposits. Above the con- 
crement it is rather thick-walled, edematous and wide but collapsed. 
Below the stone, the bowel is much narrower but not markedly con- 
tracted and shows changes due to the diffuse peritonitis. Concrements 
are palpable in the gall-bladder. Wide adhesions are found between it 
and the duodenum. Because of this it is suspected that the concrement 
in the bowel is a migrated gall-stone. The definitely gangrenous changes 
prohibit enterolithotomy and suturing. Because of the peritonitis and 
the poor condition of the patient a bowel resection is doomed not to 
succeed. The gangrenous loop of the bowel is therefore brought forward 
and placed on the abdominal wall after which the concrement is ex- 
pressed through the perforation. 

The concrement (Fig. 1) corresponded in shape and size to an ordi- 
nary hen’s egg, and weighed about 40 g. The slightly roughened 
surface was of a yellowish-brown color. The broken surface was de- 
finitely layered. In the outer layer the consistence was hard and stone- 
like, in the center softer and somewhat marrowish. After splitting, the 
concrement gave off a nasty stench. No macroscopic nucleus could be 
observed. 

The patient died from the peritonitis already eight hours after the 
operation. 

An autopsy showed a serofibrinous, purulent peritonitis. The gall- 
bladder contained 15 stones of cholesterine and pigment. The broad 
adhesions between the gall-bladder and the duodenum could be broken 
easily. There was no cholecysto-duodenal fistula or scar as evidence of 
an earlier one. The bile ducts were of normal width and free. During 
the routine examination of the bowel, no diverticulae were found. 
However, about two meters above the ileocecal valve there was a 
moderate, well localized constriction of the ileum, which easily would 
admit a finger and which was rather elastic. It was caused by a small 
fold_ a few mm high protruding into the lumen, which in a circular 
fasHon surrounded the whole lumen of the bowel. The constriction 
which macroscopically looked like a healed end to end anastomosis of 
the bowel, could not be seen on the surface. A microscopic examina- 
tion did not give any reason to believe that the constriction might be 
due to a tuberculous or non-specific scar. The muscularis propria did 
not take part in the formation of the fold, which mainly consisted of 
an excess of submucous connective tissue and a very markedly devel- 
oped^ muscularis mucosae. The mucosa was normal. Considering the 
localization these observations most likely point to an alteration of a 
congenital origin and to the fact that the change probably had had 
some connection with the ductus omphaloentericus or its formation. 
The microscopic picture further suggests that the observed constric- 
tmn of the lumen hardly could have constituted a real hindrance for 
the passage through the gut. 

Thus the autopsy proved that the concrement was not a migrated 
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gall-sfcone. Because of this it must be considered as a stone wliich pri- 
marily bad been formed in the bowel. 

A thorough chemical anal 3 ^sis of the concrement has been made by 
Professor Gr. Bux who, in an addition to this article, gives a report of 
the findings. 

The conchtions for the formation of true concrements in the bowel 
are only incompletely known. As in the formation of stones in 
the urinary and biliary tracts, chemical factors — ■ such as the 
concentration of concrement-forming substances and their degree 
of solubility — and mechano-physical factors — especially the 
rate of flow of the chymus — have been considered important in 
the formation of concrements in the bowel. 

First I shall discuss the connection between chemical factors 
and the formation of concrements. The primary condition for 
this is that a dissolved substance from a higher level of the bowel 
passes into — or is synthetized in — a chemical surrounding 
where it is poorly soluble or insoluble and therefore is precipitated. 
There is always plenty of water in the content of the bowel. Be- 
cause of this water-soluble substances cannot take part in the 
formation of concrements. This also applies to such poorly sol- 
uble substances which through the enzymes of the digestive 
juices can become easily soluble in water. Only indigestible or 
insoluble substances or such substances as are water-soluble only 
under certain conditions can therefore form concrements. In 
this connection the acidity of the chymus is a deciding factor. 
The importance of the acidity for the formation of concrements 
was brought out by Schuberg already in 1882 and later by 
"WoLELER and Lieblein (1909), Morner (1923 — 1939), Hell- 
STROM (1929) and Blix (1935). 

The acidity of the content of the small bowel has been studied 
partially on the flow from bowel fistulas and partially on chymus 
collected through an intestinal tube. Ewald (1879) found the 
reaction of the bowel content from a fistula, probably located 
low down in the small bowel, to be acid or neutral but never 
alkaline. In chymus from fistulas in the lowest portion of the 
small bowel, Maceadyen, Nencki and Sieber (1891), as well 
as Lieblein (1909) usually found an acid reaction, Bickbl and 
.Kanitz (1934) a pH varying between 8. 7 and 9. 1. In 182 determina- 
tions on the bowel content from a duodenal fistula, Hume, Denis, 
SiLVERMANN and Irwin (1924) obtained pH values varying be- 
tween 5.9 and 8.23, with an average of 7.02. The most complete 
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d-ctcriiiiiiatioiis of tiie acidity of tb.e small bowel content, collected 
tbxongb, a gastrointestinal tube, seem to have been made by 
VAN DER Reis and Schembra (1924). These investigators give 
the following averages from their determinations of the fasting 
acidity of the small bowel content: upper small gut pH 6.287, 
middle portion pH 6.46 and lower part pH 6.792. They point 
out that the juice from the small bowel is relatively well buffered 
and that the reaction is affected very little, and then only in 
the upper ileum, by the acidity of the stomach. According to 
VAN DER Reis (1925) temporarily the content of the small bowel 
becomes more acid during the passage of the food but its reac- 
tion returns very quickly to the fasting level. During the in- 
vestigation of the acidity of the small bowel content, collected 
through an intestinal tube, other authors have found values 
which have deviated from those given by van der Reis and 
Schembra. Thus on two persons used for experiments, McClen- 
don, Bissell, Lowe and Meyer (1920) measured pH values vary- 
ing between 4.1 and 6.5. Even by these authors the weakest 
acidity was found to be in the lower portion of the small bowel. 
Bogendorfer (1924) gives values which are often slightly on 
the alkaline side. 

Different methods, as well as individual variations in the sub- 
jects, can be the cause for the varjdng acidity values given by the 
different authors. However, in general the figures show that the 
acid stomach content already in the upper portion of the small 
bowel greatly loses its acidity and that thereafter the hydro- 
genion concentration of the chymus gradually decreases during 
its downward passage. In the most caudal portion of the small 
bowel, the content can still be acid but also mildly alkaline. 
Most likely within certain limits there are individual variations 
of the acidity of the small bowel content. It may also be supposed 
that in the same person in a certain bowel segment, depending 
upon purely endogenous factors, the acidity can be somewhat 
different during different periods of time. Secretory disturbances 
of the mucosa during inflammations and pathological changes 
of the bacterial flora caused by difficulties of the passage in ail 
probability also influence the degree of acidity of the small bowel 
content. Bogendorfer and Bdckholz (1924) think that they 
have found that a diet high in protein changes the reaction of the 
small bowel content to the acid side and that a pure carbohydrate 
diet changes it in the alkaline direction. According to van der 
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Eeis (1925), however, changes in the general alimentary method 
of li^nng have no definite effect upon the reaction of the small 
bowel content. 

The main components of the mineral stones — ammonium- 
magnesium phosphate, calcium phosphate and calcium carbo- 
nate — are dissolved in water if the reaction is acid but are pre- 
cipitated if it is alkaline. Thus a necessary condition for the forma- 
tion of these concrements is an alkaline or at least a neutral 
reaction, a fact which already Schuberg (1882) and later several 
other authors have stated. It is therefore natural that the few 
concrements of this type which have been found in the small 
bowel only have been seen in its lower portion where the reac- 
tion can be alkaline, never in its upper portion. As far as can be 
determined from the descriptions, the most orally located stones 
have been found by Grevillius (1940) in a MeckeTs diverticu- 
lum. Sufficient building material is present in soluble form al- 
ready during normal alimentary living conditions. Thus a rich 
supply of such substances in the food is not necessary but may be 
considered as favouring the formation of concrements or at least 
as speeding the rate of deposit. 

Free choleic acid is the main component of choleic acid 
stones. In the human bile there is no free choleic acid but it has 
been supposed to be present in minute quantities combined 
as glycocholeic acid, which should be found as a sodium salt. 
(According to recent investigations native bile contains no 
combined choleic acids — Sobotka (1938).) Sjoqvist (1908) con- 
sidered the free choleic acid of the concrements as a breaking 
down product of glycocholeic acid. Because of its presence in 
such small quantities, he seems to have been prone to accept an 
abnormally high content of glycocholeic acid in the bile as a condi- 
tion for the concrement formation. Even Baper (1921) considered 
the glycocholeic acid as the material of origin and that, at the time 
of the formation of stones, primarily this acid is precipitated and 
then secondarily free choleic acid is formed through the break- 
ing down of the glycocholeic acid through the action of bacteria. 
WiELAND and SoRGE (1916) explained the chemical nature of the 
choleic acid and showed that it is a combination of desoxycholic 
acid and higher fatty acids in the molecular proportions 8: 1. 
Hellstrom (1929) considers a strong increase of the choleic 
acid in the bowel as an important condition for the formation of 
stones. This he believes could be caused by an abnormally m- 
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creased secretion in tlie bile of tbe sodium salts of the glyco- 
choleic acid but, besides, he considers also the possibility that an 
increased concentration of the choleic acid, at least partly, could 
depend upon a synthesis in the bowel by the addition of higher 
free fatty acids to desoxycholic acid. Mornee (1927) points out 
that an acid reaction of the content of the bowel is a neces- 
sary condition for the formation of the choleic acid enteroliths 
because the choleic acid is present in them as a free acid. Blix 
(1935) has made a close study of the chemical conditions for the 
formation of the choleic acid stones. He considers that the choleic 
acid in the concrements to its greatest part has been formed in 
the gut, and for the following reasons. In such a slightly acid 
condition as prevails in the small bowel, only a very weak acid 
can be present as free in any quantity. Considering the values of 
the strengths of the various bile acids, as determined by Joseph- 
SON (1933), it is evident that already at such a weak acid reaction 
as pH 6 the desoxycholic acid, which without doubt is the weakest 
bile acid, for its most part is present as a free acid. However, 
because of the degree of acidity which is present in the bowel, 
other bile acids can be present as free acids only in relatively 
small quantities. Free desoxycholic acid combines relatively 
easily with free higher fatty acids, which are as a rule supplied 
in large quantities by the food. Therefore it seems to Blix that 
desoxycholic acid shall be found in the bowel "exclusively in the 
form of choleic acid”. Without considering an abnormal compo- 
sition of the bile, when the reaction of the bowel content is acid 
there are always the chemical conditions for a rich supply of 
building material for this type of enterolith. 

In order to serve as concrement builders, the materials dis- 
cussed above have required either an alkaline or acid reaction at 
the site of the stone formation. Other substances found in the 
enteroliths are difficult to dissolve in water both at the degree of 
acidity and that of alkalinity which is present in the intestinal 
tract. It is possible to imagine that such components have been 
brought to the concrement because larger particles suspended in 

the food have adhered to the surface of the growing stone thus 

a form of false concrement formation. However, as a rule even 
in the question of these substances one must consider a true 
concrement formation in that the concrement-forming susbstance 
has been synthetized in the bowel and deposited on the concrement. 
Among substances of this nature is calcium oxalate which in two 
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described stones has been of such quantity that it has been tie 
main part of tbe enteroliths. In several other examined true small 
bowel stones a smaller quantity of calcium oxalate has been de- 
monstrated. The building material consists most likely of the oxalic 
acid in the food which in the bowel is combined with the calcium 
which probably always is present in excess. The amount of cal- 
cium oxalate in a concrement is therefore most likely to a certain 
extent an indication of the amount of oxalic acid which is present 
in the ingesta. Quite often also the poorly soluble zinc sulphide 
has been found in enteroliths, usually only as traces but at times 
in considerable quantities. In this connection, Blix (1935) points 
out that zinc is a substance which is present in relatively great 
abundance in the organism and that the hydrogen sulphide prob- 
ably has been formed in the bowel through bacterial splitting of 
the proteins. Even other metals such as magnesium and iron have 
now and then been demonstrated in small amounts in enteroliths. 
Some stones contained traces of bilirubin and cholesterin. Fatty 
acids, partially free, partially as glycerides and anhydrides have 
been found in true bowel concrements. The quantity of these 
has usually been relatively small, at other times rather marked, 
in one case, described by Phillips (1920/1921) even the main 
constituent of the concrement. Whether the fatty acids are to be 
considered as real concrement building materials or to be re- 
garded more as contaminants can be discussed. 

From what has been said above, it is seen that the chemical 
composition of the enterolith indicates the approximate acidity 
which prevailed at the site of formation and thereby it can, he 
determined roughly at which level of the bowel the concrement 
was formed. 

The cut surface of enteroliths shows as a rule a more or less 
marked, usually concentric layering. The reason for the layer- 
ing is most likely that during different periods of the concrement 
formation, the chemical surroundings have varied. The rate of 
the depositing can have varied because of changing concentration 
of the concrement forming substances in the chymus. Further- 
more, depending upon smaller variations of the acidity at the site 
of the formation, a retardation or acceleration of the precipita- 
tion, perhaps even a temporary decomposition of the surface 
layer of the stone, is possible. As a rule, however, the enteroliths 
have quite a imiform chemical composition showing that during its 
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■whole foTmatioh a concrement is ■usually located primarily in a 
uniform chemical en'vironment and therefore probably in the same 
place in the bowel. Stones can have a construction, however, which 
plainly shows that the chemical environment has varied con- 
siderably during its time of formation. Thus, in one case Morner 
(1930) found choleic acid stones which were surrounded by a thin 
outer layer of calcium carbonate and calcium phosphate. As 
Morner contends, probably the stones in this case had been 
formed in the upper portion of the small bowel and after that had 
migrated to the lower portion of the small gut where in the alka- 
line surroundings mineral salts had been deposited on the surfaces 
of the concrements. 

The true small bowel concrements are not at all chemically 
pure, as has been mentioned already in the introduction. Ex- 
cluding pips and incompletely digested chunks of food, which 
not so seldom form a central core of the enteroliths, these con- 
tain regularly more or less of smaller corpuscular, indigestible 
particles from the food. The particles have adhered to the stone 
and become baked into the same during the continued depositing. 
As Hellstrom (1929) showed, a special form of contamination 
is made up of dead and living bacteria which are present to a great 
extent in the concrement. No doubt a factor to be taken into 
consideration in the explanation of the layering of the concre- 
ments is the relation between the supply of contanoinating particles 
and the rate of precipitation of concrement-forming substances. 

From the preceding discussion it is clear that the chemical 
conditions are always present for the formation of a true con- 
crement, even if they are probably more or less favourable. The 
formation of stones, however, takes place only in exceptional 
cases wherefore one must conclude that other factors than chemical 
ones are decisive as to whether a concrement will form. Closest at 
hand to consider as cause of the formation of enteroliths are 
onechano-pjiysiccil factovs, the importance of which is' plain and 
generally accepted in the formation of stones in the ■urinary tract. 

One of the questions which first presents itself is whether a 
concrement can form and thereafter- grow to the size it usually 
has when it is found in the free' lumen of a normal small bowel. 
Should it not have been washed away by the peristalsis before it 
reached any size of importance? The experience concerning the 
behavior of foreign bodies in the intestinal tract teaches that 
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sucL. smaller rounded ones independent of their other physical 
properties usually in a short time pass through a normal digestive 
tract. In relation to the width of the bowel lumen, relatively large 
objects require for their passage through the bowel often a longer 
time which, however, as a rule does not exceed a few weeks. Not 
seldom do they cause one or more delays giving symptoms of 
obstruction of short duration. Foreign bodies which are too 
large to pass through the small bowel cause as a rule in a short 
time a definite ileus. Most likely the true bowel concrements have 
no special physical or other properties which make them behave 
in the free lumen of the gut markedly different from foreign bodies. 
Their usually smooth surface and rounded form as well as, for 
some concrements, the low specific gravity may possibly make 
their carrying by the peristalsis more difficult. Through suck 
properties the movement in the bowel can at the most be delayed 
but probably not prevented. The passage of a bowel concrement 
per vias naturales has also been observed now and then. In such a 
case Hellstrom (1936) had an opportunity to follow by means 
of repeated X-ray studies the passage of a chestnut-sized choleic 
acid enterolith. The concrement caused two attacks of ileus. 
The first was treated by doing a WitzeTs fistula, the second 
a good month later, subsided spontaneously by the passage of 
the concrement. The reason for the retention of a stone in the 
bowel must most likely be looked for somewhere else than in the 
enterolith itself. 

Several of the enteroliths described in the literature contained 
in the center a food particle hard to digest, most often the stone 
of a plum. Some of the bezoars found in the small bowel have 
been encrusted or covered on the surfaces with concrement- 
forming substances. Kobayashi (1935) and Scheid (1937) de- 
scribed the small bowel concrements formed by the incrustation 
of compresses which have been forgotten in the abdominal cavity 
at the time of an operation and which secondarily penetrated 
into the bowel. Observations such as the above show plainly that 
concrement formation is favoured if the precipitation can take 
place around a body which is hard to digest or is indigestible. 
However, enteroliths without a definite core are more common 
than those with one, which shows that a nucleus forming foreign 
body is not a necessary condition for the formation of a stone. 
Only if the body is of such size as to require a marked time for 
its passage but not sufficiently large to cause a definite ileus, is 
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it possible tliRt it <iloiie is sufficieiit to CRuse r concrenieut forniR~ 
tion. Sueb a method of formation is possible for the shell-formed 
choleic acid enterolith described by Morner (1937). Smaller 
bodies, ■which are usually found as the nucleus of an enterolith, 
are most likely passed by a normal bowel before they have had 
time to be the seat of any concrement depositing. One must be 
satisfied with the statement that the formation of an enterolith 
often starts around a formed body but that the main condition 
for the same — the retention of the developing concrement — 
must be looked for elsewhere and that probably in the bowel itself. 

From various sources it has been claimed that a retarded passage 
of the chymus through the small bowel is one factor which favours 
the formation of concrements. A retardation of the flow of the 
chymus as a whole can be caused by a failing motor activity of 
the musculature of the bowel or by organic changes such as 
peritoneal adhesions or by sclerosing processes in the bowel wall. 
An even more pronounced retardation of smaller portions of the 
bowel content can be expected in locally strongly dilated loops 
of the bowel — for instance in irreducible hernias, in front of 
stenoses — and in pathological diverticulae-like protrusions of 
the bowel. 

Based on observations in actual cases, Morner (1930) and 
Hellstrom (1936) have claimed that enteroliths can be formed in 
diverticulae and from there secondarily invade the free gut. 
In Morner’s case several smaller choleic acid stones were found 
above a tuberculous stricture in the distal portion of the small 
bowel, as well as a score of diverticulae of the size of hazel nuts 
and walnuts in the uppermost meter of the jejunum. In Hell- 
STROMAS case, just related in a different connection, during an 
X-ray study a short time after the operation was observed a 
slightly more than plum-sized diverticulum probably belonging 
to the duodenum. The solitary stone in Hellstrom’s case as well 
as all the concrements in Morner’s contained in their center 
stones of plums. 

According to general experience, indigestible, formed bodies, 
which, as has been pointed out above, can favour the formation 
of concrements, are not seldom caught and retarded in diverti- 
culae. Even the liquid bowel content can be retained in these for 
quite a while. Eorssell and Key observed already in 1916 during 
X-ray examinations that after the contrast medium has passed 
through the free lumen of the bowel it remains a shorter or longer 
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time — even several days — in the duodenal diverticulae. The 
tendency of these to retain formed bodies gives a plausible ex- 
planation why larger concrements can remain in the. intestinal 
tract without forming a mechanical hindrance for the passage 
of the chymus. 

If the theory is true which proposes that enteroliths found in 
the lumen of the small bowel have been formed in diverticulae, 
then most likely cases should be found in which stones have re- 
mained in the diverticulae. That is also the case. Colon entero- 
liths are reported often to have been found in diverticulum-like 
protrusions, and in the appendix true mineral stones are relatively 
common. Woleler and Lieblein (1909) studied five cases where 
concrements labelled as stones of the bowel or fecal stones, had 
been observed in a MeckeTs diverticulum. Later enteroliths have 
been found there by Hanke (1933) and Grevillius (1940). 
Terry and Mugler (1921) reported a case in which an entero- 
lith, formed in a diverticulum of the jejunum of a woman 59 
years of age, had caused an ileus. The concrement could be broken 
to pieces without the opening of the bowel and the fragments 
passed per vias naturales as “yellow shale”. In 1924, Watson 
found a walnut-sized enterolith in a diverticulum of the jejunum. 
No further information is given concerning the nature of the stones 
in these cases. Several authors report that bowel stones can be 
present in duodenal diverticulae, one such case having been ob- 
served by Chombl. During an autopsy Harley (1856) observed 
in a duodenal diverticulum a rather large concrement which he 
considered to be a gall-stone. It is possible, however, that it could 
have been an enterolith. 

However, in the cases where enteroliths have been found in 
the free lumen, the concomitant presence of diverticulae has been 
reported only in the above mentioned two cases published by 
Morner and Hellstrom. Of the surviving cases, however, it 
seems that only Hellstrom's patient has been examined by X-ray. 
In several patients who have died from the disease autopsy has- 
been performed but diverticulae have been found only in Mor- 
ner’s cases. That does not mean, however, that such may not have- 
been present. Since the attention has not been especially directed 
towards this problem, it is possible that observations of diver- 
ticulae have not been reported, or that diverticulae have been 
present but not observed during the autopsy. It has been re- 
ported by authors — Akerlund (1918/1919), Berg (1930),. 
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Kohler (1933) and others — who have dealt with studies of 
duodenal diverticulae that not only during operations but also 
during post mortem examinations it has been difficult to locate 
diverticulae which have been demonstrated by X-ray. To rule 
out with a fair degree of accuracy the presence of duodenal di- 
verticulae, it would require an X-ray study of the autopsy spe- 
cimen after it had been filled under pressure with a contrast 
medium. 

It is evident from these discussions that the mechanical possi- 
bilities for the concrement formation in the free lumen of the 
bowel are markedly unfavourable compared with those in diver- 
ticulae of the gut. Therefore, if one is prone to accept the diver- 
ticular origin even for the enteroliths found in the free lumen of 
the bowel it remains to explain how the concrement after a long 
time leaves its stationary place of abode and starts wandering 
out into the bowel. Closest at hand is to suppose that in such 
cases the stone during its continued growth meets the least re- 
sistance for its expansion in the direction of the neck of the di- 
verticulum and that this by and by dilates to such a size that the 
concrement can be delivered into the lumen of the bowel. This is 
especially a probable course for the duodenal diverticulae which 
lie up against the relatively solid pancreas. During closer studies 
of the photography of one of the choleic acid stones which Hell- 
STROM (1929) depicts, it is observed that the outer layers are not 
complete but that they cover one of the poles of the enterolith 
in a cap-like manner. This observation speaks distinctly against 
the supposition that the stone during the later part of its forma- 
tion should have been flooded with chymus in the free lumen of 
the bowel. On the contrary, it is a strong proof for the proposition 
that it has been formed in a diverticulum and from there secon- 
darily migrated into the bowel. It is probable that the delivery 
has taken quite a long time and that the stone which has been 
wedged in the opening of the diverticulum has prevented choleic 
acid containing chymus from penetrating into the diverticulum 
while continued depositing could have taken place on the pole 
which protruded into the lumen of the bowel. 

Mter the reasoning given above, without doubt to me the 
enteroliths found in the free lumen of. the bowel could have had 
their origin in diverticulae of the same. The question is then 
whether all enteroliths have a diverticular origin. If the .cases of 
enteroliths which have been described in the literature are closely 



402 


STEN GRETTVE. 


studied, it is evident that on the whole they can be classified into 
two types: 1) those in which the symptoms have been caused by 
one solitary large, usually rounded or oval stone which has ob- 
turated the lumen of a small bowel which in other respects does 
not show any evidence of a hindered passage; 2) those in which 
have been found one or usually several rounded or irregular true 
concrements above strictures usually caused by tuberculosis, not 
seldom in dilatations of the small bowel caused by the pathological 
process. 

It seems difficult for me to find any other explanation for the 
large, solitary enteroliths belonging to the first group than that 
they have had a diverticular origin. Only for the shell-covered 
enteroliths which have been formed around a large, hard to digest 
particle supplied by the ingesta the possibility is admitted that 
the stone formation could have taken place in the free lumen of 
the bowel. This type of concrement formation, represented by an 
enterolith described by Mobner (1937), most likely can be com- 
pared with that covering which can occur around bezoars or gall- 
stones which are of such size that they are retained in the small 
bowel for a longer period of time. As for the concrements which 
have been found above a stricture of the bowel, the possibility 
also exists that they have been formed in diverticulae belonging 
to the upper portion of the small bowel from where they have 
migrated only to be stopped in front of the stricture. Even rel- 
atively small stones which should have passed through a normal 
intestinal tract without causing any symptoms can thus be re- 
tained. Most likely this is the mode of formation in the case re- 
ported by Mornbr (1930) where choleic acid stones surrounded 
by a thin outer layer of calcium carbonate and calcium phosphate 
were found above a stenosed portion of the lower ileum. Eor the 
second type of stones the possibility also exists, however, that the 
formation of the concrement has taken place locally in front of 
the constriction. In the reported cases, the stenoses have been 
located in the lower ileum which is typical of tuberculosis. The 
concrements which have been found in some cases have been 
choleic acid enteroliths, in other instances stones of mineral 
salts, and once a calcium oxalate stone. As has been stated al- 
ready, the most favourable chemical conditions for the formation 
of the first mentioned kind are to be found in the upper portion 
of the small bowel. However, the acidity can be high enough 
even in the distal portion of the small bowel to make possible 
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the formation there of choleic acid enteroliths. Hellsteom (1929) 
points out that the formation of this land of a concrement in the 
distal portion of the small bowel can be favoured because of a 
shift of the acidity towards the acid side through a bacterial 
breaking down of carbohydrates in the stagnated content of the 
bowel. Stones of mineral salts can be formed only in an alkaline 
surrounding wherefore one must suppose that they have been 
formed in the lower part of the small gut and then most likely 
just above the obstruction. In several of these cases, the con- 
crements have been located in diverticulum-like protrusions of 
the bowel just above the stenosis — G-raeve (1909/1910), Barth 
(1928) — or in locally markedly dilated loops of the bowel. The 
retardation of the bowel content which must occur in such local 
dilatations in front of a stenosis without doubt favours the forma- 
tion of concrements. Food particles hard to digest, such as pips 
etc., are easily stopped in front of a stenosis and can then serve 
as a nucleus for a concrement. Several of the enteroliths which 
have been found in front of a stenosis have had a pip in the 
center. 

Summarizing the conditions for the formation of true small 
bowel concrements, the following can be said. The chemical con- 
ditions for the formation of enteroliths in the small bowel can 
be more or less favourable but as a rule they are present. The most 
important condition for stone formation is to be looked for among 
mechano-physical factors which enhance the retention of con- 
crements in the stage of development and which favmrr the deposit 
of.'concrement-forming substances through the stagnation of the 
ohymus. These conditions, so favourable for the enterolith forma- 
tion, are present in diverticulae and in local dilatations of the 
small bowel in front of strictures. In such idaces the bowel con- 
tent stagnates often. Besides, early concrement formations and 
indigestible particles, which can serve as a nucleus for concre- 
ment deposits, are here more prevented . from being washed on 
further with the stream of chymus than in the free bowel. An 
indigestible particle which can serve as a nucleus is not ne- 
cessary for the formation of a concrement but enhances the first 
deposit. 

There is no fundamental difference between the formation of 
true small bowel stones of different chemical composition. This 
is only an indication of the chemical surroundings at the site of 

27 — i6^i287. Acta cliir. Scandinav. Vol. XCV. 
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foriniition. In tlic first- placn it. is Ihc acidily of tlie bowel content 
wliicli licvc. is Ibc deciding factor of t he fjnalitative composition 
of the enterolith. Certain substances .such as calcium oxalate 
and zinc sulphide can be deposited on enteroliths wliether the 
reaction Im acid or alkaline. Others are concrement-forming 
only in an alkaline mcdiinn, c. (j. calciuiu ])hosphate and am- 
inonium-inagnesiuin pliosphate, or they can be deposited only 
in an acid reaction as is the choleic acid. As, for the enteroliths 
formed in an aci<l .surrounding as well as those built in an alkaline 
one, the internal quantitative relation between the components 
probably depends upon their concentration in the cliymus and 
their degree of insolubility at the actual degree of acidity. 

As far as the clinical SJimplomu are <amcerued in cases of cn- 
terolitlis located in front of a bowel stricture, as a rule they 
liave been tho.se of a chronic or intermittent ileus and .such as are 
found in strictures due to tuberculosis of the bowel. In cases of 
solitary, larger stones, the symptoms liavc corresponded with 
those of ileus caused by gall-stones, a finding which also agrees 
well ■vnth the propo.sition that the concrements have been formed 
in diverticulac and secondarily invaded the Ijowel where they 
immediately have given .symptoms. j\Iost likely stones of a diver- 
ticular origin which arc fountl in the bowel arc considerably more 
common than formerly believed but most of them are relatively 
small and therefore pass through the intestinal tract without 
.symptoms or they prodircc only rapidly subsiding, milder symp- 
toms of obturation, the cause of which is never explained. It is 
also most likely the fact, as PniLLiP.s {1920/1921) and later other 
authors have pointed out, that in .some cases which have been 
labelled gall-stone ileus, the concrement had been an enterolith. 

A condition concerning the choleic acid stones which deserves 
to be pointed out is that all the eleven patients observed so far 
have been middle-aged or older women. One patient has been 
operated twice for such stones. That does not at all exclude that 
even men can suffer from this disease but it does justify the theory 
that women are more disposed to it than. men. A similar distribu- 
tion is very evident in cases of gall-stones. In three of the eleven 
cases with choleic acid enteroliths gall-stones have been present 
concomitantly, in three examinations have proved the biliary 
tracts to be normal and in the others information is lacking on 
this point. At least it is possible that the greater tendency to the 
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formation of gall-stones as well as eiitcrolitlis in women can be 
caused by tbe same factors. Any specially favourable state of acid- 
ity for tire precipitation of choleic acid or any larger number of 
diverticulae in women than in men is not present as far as I know. 

In cases Avhere solitary enteroliths have caused symptoms, of 
ileus in a bowel which is not constricted, the treatment corresponds 
to that of gall-stone ileus. Of course, cases in which a coincidental 
constricting bowel tuberculosis is present are best treated b)^ 
resection of the whole altered section of the bowel. 


Summary. 

In the reported case of choleic acid enterolith, the disease 
attacked a woman, as it had done in all the other ten cases which 
are to be found in the literature. 

The chemical conditions necessary for the formation of entero- 
liths are always present and therefore most likely the essential 
cause must be of a mcchano-physical nature. Organic changes 
of the bowel can cause the retention of developing enteroliths 
and by stagnating of the chymus favour the depositing of concre- 
ment-forming substances. There is reason to suppose that diver- 
ticulae and bowel strictures play a dominating role in the crea- 
tion of true bowel stones. 

The process through' which enteroliths of different chemical 
nature have been formed is principally the same, the composi- 
tion of the stone being an expression only of the chemical sur- 
roundings and especially of the acidity of the chymus at the site 
of the creation. A low pH, such as is found in the upper portion 
of the small bowel, enhances the precipitation ■ of choleic acidi 
An alkaline reaction which is necessary for the creation of stones 
of mineral salts can be found only in the lower ileum. Other 
enterolith-forming substances, e. g., calcium oxalate and zinc 
sulphide, can precipitate either in an acid or alkaline medium. 

Without exception the cases of true small bowel stones can be 
grouped into two different ty^es: !)■ a solitary, rounded, larger 
enterolith obturating a small bowel which has no other hindrance 
for passage through it, and 2) one or more, often small, concre- 
ments found just above an incomplete constriction. • 

Concrements of the first type most likely have been formed- in 
diverticulae and at times, if large enough, have caused symptoms 
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when delivered into the free lumen of the bowel. Most choleic 
acid stones have been of this type. 

Among the concrements of the second type, the stones of 
mineral salts no doubt have been formed in the local dilatation 
of the bowel immediately in front of the obstruction. Enteroliths 
of other chemical composition can also have developed in diver- 
ticulae higher up in the bowel and been stopped, after having 
invaded the free gut, in front of the stricture. 


Ziisammenfassung. 

In dem hier mitgeteilten Falle von Choleinsaureenterolith traf 
das Leiden, wie auch in den 10 friiher veroffentlichten, eine Eran. 

Die cliemischen Voraussetzungen fiir die Enterolithenbildung 
sind stets vorhanden, und die Ursache der letzteren muss also 
vorwiegend mechanisch-physikalischer Matur sein. Anatomische 
Darmveranderungen konnen in Bildung begriffene Enterolithen 
festhalten und durch Chymusstagnation die Ablagerung kon- 
krementbildender Substanzen begiinstigen. Es liegen Griinde vor 
anzunehmen, dass Divertikel und Stenosen des Darmes fiir die 
Entstehung von echten Darmsteinen eine iiberragende Rolle 
spielen. 

Die Entstehungsweise der Enterolithen von verschiedener che- 
mischer Natur ist im Prinzip gleichartig; ihre Zusammensetzung 
stellt nur einen Ausdruck fiir das chemische Milieu und beson- 
ders fiir die Aziditat des Chymus an der Entstehungsstatte dar. 
Niedriges pH, wie es im oberen Diinndarm vorkommt, begiinstigt 
die Ausfallung von Choleinsaure. Die fiir die Entstehung von 
Mineralsalzsteinen notwendige alkalische Eeaktion kann nur im 
unteren Ileum vorkommen. Andere enterolithenbildende Sub- 
stanzen, wie Kalziumoxalat und Zinksulfid, konnen sowohl.bei 
saurer als auch bei alkalischer Reaktion abgelagert werden. 

Falle von echten Diinndarmsteinen lassen sich durchwegs in 
zwei Gruppen einordnen: 1. Solitarer, rundlicher, grosserer En- 
terolith verstopft den Diinndarm ohne anderweitige Passage- 
hindernisse. 2. Ein oder mehrere, oft kleinere Konkremente 
werden unmittelbar oberhalb eines relativen Darmhindermsses 
gefunden. 

Konkremente vom 1. Typus sind aller Wahrscheinlichkeit nach 
in Divertikeln entstanden und haben, nachdem sie in, die- freie 
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Darmlichtuiig Hnein geboren wurden, Symptome gegeben. Die 
MebrzaU der Cboleinsaureenterolitben sind von diesem Typus 
^ewesen. 

Unter den Enterolithen vom 2. Typus sind die Mineralsalz- 
steine sicbeilicb in unmittelbat oberbalb des Hindernisses gele- 
genen, ortlioben Erweiterungen des Darnies entstanden. Kon- 
kremente von anderer cbeniisclier Natur konnen aucli in bober 
am Darme gelegenen Diveitikeln entstanden und nacb ibrer 
Auswanderung in die freie Lichtung des Darmes vor dem Hindernis 
aufgebalten worden sein. 


R^unM^. 

Le cas rapporte ici d’enterolitbe a base d'acide cbolique con- 
cernait une femme, comme les dix autres publics anterieurement. 

Les conditions cbimiques requises pour la formation d'entero- 
litbes existent cbez tout le monde, de sorte que la cause de leur 
apparition doit etre essentiellement de nature mecanique et phy- 
sique. Des cbangements dans Tanatomie de Tintestin peuvent 
amener une retention d’enterolitbes se trouvant au stade de forma- 
tion, et favoriser le depot de substances produisant des concre- 
tions par la stagnation du cbyme. II y a des raisons d’admettre 
que les diverticules et les stenoses de Tintestin jouent un role 
predominant dans Tapparition des caiculs intestinaux \T:ais. 

Le mode de formation des enterolitbes de natiu-e cbimique 
differente est en principe le meme, leur composition etant seule- 
ment la traduction de Tetat cbimique du milieu, et specialement 
celle de Tacidite du cbyme a Tendroit de leur naissance. Un pH 
bas, tel qu'on Tobserve dans la partie superieure de Tintestin 
grele, favorise la precipitation de Tacide cbolique. Une reaction 
alcaline, indispensable a la formation de caiculs composes de sels 
min6raux, ne peut se rencontrer que dans Tileon inferieur. D ’autres 
corps pouvant donner des enterolitbes, comme Toxalate de cbaux 
et le sulfate de zinc, sont capables de precipiter aussi bienen 
milieu acide qu’en milieu alcalin, 

Les cas de caiculs autbentiques de Tintestin grele peuvent, 
dans Tensemble, se ramener a deux types differents: 1) Un en- 
terolitbe solitaire, arrondi, d’assez grande taille, obture une anse 
intestinale sans qu il y ait d’autres obstacles sur le viscere. 2) 
Une on plusieurs concretions, souvent plutot petites, sont trouvees 
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immediatement au-dessus d un obstacle arretant incomplete- 
ment le transit intestinal. 

Les concretions dn premier type se sont, avec la plus, grande 
■vraisemblance, formees dans des diverticules, et n’ont.donne 
lieu a des symptomes qu^apres avoir ete accouchees dans la lu- 
iniere, libre, de Tintestin. La plupart des enterolitbes a base 
d'acide cbolique etaient de cette espece-la. 

Parmi les enterolitbes du second type les calculs de sels mine- 
raux se sont certainement formes dans des dilatations localisees 
de Pintestin, juste au-dessus de Fobstacle. Les concretions d’autre 
nature cbimique peuvent aussi s’etre formees dans des diverticules 
plus haut dans Fintestin, et, apres avoir emigre dans sa lumike, 
s’etre trouvees arretees devant Fobstacle. 
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Oliemical Investigation of the Enterolith in 
Grettve’s Case and a Eei^ort of a Further Case of 
a Primary Calculus of the Small Intestine. 

By 

GUNNAR BLIX. 


The cliemical analysis of the enterolith, in the case reported 
by Geettve was carried out in the same way as described in an 
earlier case (Blix, 1935), The analytical result is summed up 


below. 

Water 6.6 % 

Choleic acid approx. 79 % 

Calcium oxalate » 3 % 

Fatty acids and cholesterol 1.6 % 


The rest (about 10%) consisted mainly of bile pigments. A 
determination of the ash content gave 1.8 %. The ash was rich 
in calcinm and phosphate. Magnesium and iron were present in 
traces only. Zinc could not be detected. 

The isolated choleic acid melted at 185° — 186° after one re- 
crystallisation from alcohol. The substance gave an intense fluores- 
cence with concentrated sulphmic acid and a strongly positive 
Pettenkofer’s test. For further identification the substance was 
transformed into the aceto-choleic acid. The latter showed a 
melting point of 143° — 144°, which agrees well udth that given 
for the aceto-choleic acid by Wieuand and Soege (1916). 

In this connection it appears proper to give a short report 
of a case of calculus of the small intestine, which some years 
ago was forwarded to me for chemical analysis by Dr. J. Wal- 
BENSTEOM, at that time Chief Surgeon at the Falun Central 
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Hospital. Dr. Waldenstrom has kindly furnished the following 
clinical data: 

A man, 54 years of age, had been operated on in 1937 for chole- 
lithiasis and acute cholecystitis. He had later on several occasions had 
short attacks of pains in the abdomen. Before admission a similar at- 
tack of longer dirration. On admission the abdomen was distended. 
There was a marked tenderness with muscular defense below the navel. 
On operation a bladder-formed, gangrenous Meckel’s diverticulum was 
found. It had the size of an orange, with a base only a few centimeters 
in diameter. The diverticulum was excised and it was necessary also 
to resect a part of the adjacent intestine. The diverticulum contained 
several concretions, of whicli one was sent for chemical investigation. 

The enterolith, which weighed about 4 g, had a flattened form 
and a smooth, brownish black surface. The dark colour was 
evidently due to bile pigments. The dark coloration was limited 
to a surface layer which was only about 1 mm thick, whereas the 
interior of the stone had a brighter brownish colour. The surface 
layer was removed from the rest and analysed separately. The 
results of the analj^ses are presented belowL 



Interior of 

Surface 


the enterolith 

layer 

Water 

3.6 % 

4.6% 

Calcium oxalate 

approx. 56 % 

70 % 

Substance soluble in organic 

solvents 21 % 

4 % 

Zinc sulphide 

0.9 % 

— 

The interior of the stone gave a small fraction only 

of “sub- 


stance soluble in organic solvents” which could be dissolved in 
light petroleum. This fraction consisted of fatty acids and chole- 
sterol. The rest could be dissolved in ethanol and the solution 
deposited a crystalline precipitate on concentration. The washed 
and dried crystals melted at 180°. The crystalline substance 
gave an intense fluorescence with concentrated sulphuric acid 
and a strongly positive Pettenkofer’s test. Mylius’ test for cholic 
acid was negative. The small amount obtained did not permit 
any further tests, but there can hardly be any doubt about that 
at least the main part of the alcohol soluble fraction consisted of 
choleic acid:. If all the substance soluble in alcohol but insoluble 
in light petroleum consisted of choleic acid, the choleic acid con- 
tent- of the interior of the concretion should have amounted to 
about 19 %. The fraction of the interior which has not been 
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'accounted for above consisted evidently chiefly of bilirubin 
calcium. 

The small fraction of the surface layer soluble in organic sol- 
vents gave positive qualitative reactions for bile acids but allowed 
no fiu’ther tests. The surface layer contained neither carbonate 
nor magnesium ammonium phosphate. Phosphate was indeed 
present only in traces. Zinc could not be detected. The part of 
the siu'face layer not accounted for in the table consisted mainly 
of bilirubin calcium. 

The enterolith here examined can be characterised as a cal- 
cium oxalate stone, which contains bile pigments and choleic 
acid as accessory components. It is of interest that zinc sulphide 
could be demonstrated also in this case. In chemical respect this 
concretion agrees rather closely with that of the case communica- 
ted in 1935 (Blix, 1935). 



From the Fourth Medical Service of St. Erik’s Hospital, Stockholm. 
(Physician-in- Chief: Professor HiLDINQ Bergldnd.) 


Effect of Peiitaerytlitrittetraiiitriite on Pain and 
Elevations of Seriiin Amylase and Biliruffin 
Induced ffy Siniultaneons Injections of Morphine 
Hydrochloride and Secretin in Patients 
witli Biliary Dyskinesia. 

By 

HENRIK O. LAGERIiOF. 


The beneficial effect of amyl nitrite and glyceryl trinitrate on 
biliary colics is known for many years. Its therapeutic use is ac- 
tualized by tbe experiments of Me Gowan, Butsch & Waltees 
(1936) wkicb show that those drugs decrease the increased re- 
sistence of Oddi’s sphincter produced by morphine. The action 
of nitrite preparations with more sustained action has recently 
been investigated by Bergh (1942) with negative result. 

In this work the effect of pentaerythrittetranitrate on biliary 
colic, produced by morphine in cholecystectomized patients with 
biliary dyskinesia was studied. The experiments were done, when 
the patients were fasting. One to two tablets of pentaerythrit- 
tetranitrate (nitropent, Astra) were given by mouth and about 1 
horn’ later 10 mg morphine hydrochloride was administrated sub- 
cutaneously. Immediately after the morphine injection 80 clinical 
units of secretin (pancrotest, Astra) were injected intravenously. 
Serum samples were taken immediately before and four hours after 
the morphine injection. The concentrations of serum amylase was 
determined according to Nobby with a slight modification, giving 
about 16 per cent lower values than the original method (Lagee- 
LOF, 1942), and the serum bilirubin was determined according 
to Jendrassik & Grof (1938). Occurring pain was noted. In most 

experiments additional tablets of pentaerythrittetranitrate were 
given about 2 hours after the morphine injection. 
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effect of PENTAERYTIIPvITTETRAXITRATB on pain. 

In control experiments on other dajs the same procedure was 
epeated without administration of pentaerythrittetranitrate. 

The results are compiled in table 1. 

In the control experiments all the patients suffered from 
severe biliary colic. The first comidaint in some cases was a dull 
ache in the epigastrium, but usually the biliary colics came ab- 
ruptly 15 to 46 minutes after tlie morphine injection. They then 
lasted with high frequency and strength for some half an hour 
and then slowly faded away. After three hours as a rule only 
some dull ache in the epigastrium remained. 

In 3 of the pentaerytlirittetranitrate experiments there were 
no pains. In further 4 there was much less pain than in the con- 
trol experiments. The pains appeared later, were less frequent 
and strong and vanished after a few seizures. In one patient, a 
badly neurotic woman, the pains were felt worser. 

The increase of serum amylase and bilirubin, wlxich followed 
the injections of morphine and secretin was mucli less pro- 
nounced in the experiments with pentaerytlirittetranitrate. The 
differences between the increases of the tests for the amylase was 
89 ± 13 ISTorby units X 10,000 and for the bilirubine 0.661 i 
0.169 mg per 100 M and thus significant for both amylase and 
bilirubine. 

For the interpretation of the effect of pentaerytlirittetranitrate 
on the increase of serum amylase, produced by morphine and 
secretin an additional experiment was done. After an ordinary 
secretin test (Lageblof 1942) in two cholecystectomized patient 
60 mg of pentaerythrittetranitrate were given in the duodenal 
part of the tube which was then thoroughly rinsed with water. 
The tube was clamped for 30 minutes, the duodenal content re- 
moved and a new secretin test performed. In the first patient the 
volume in the first test was 142 Ml, the' amount of bicarbonate 
13.0 Eq. and the amount of amylase 480 Nobby units in one hour. 
The corresponding figures for the second test were 148, 13.4 and 
440. In the second patient the corresponding values were 334, 
22.7 and 942 in the first test and 314, 23.8 and 863 in the second. 
As the coefficients of variation of volume and amylase in to suc- 
cessive ordinary secretin tests are only 5.81 and 9.26 respectively 
it is evident that the pentaerythrittetranitrate does not or* to a 
very faible degree influence the biliary or pancreatic secretion 
after secretin. 



416 


UEMRIK 0. LAGERLSf. 


Table 

Effect of Pcntaert/thriUeiranitrate 


I 

( 

Journal ; 

i 

' Number 
Date ; of tablets 
a 30 mg. 

Time of Amy- 

ailministration Norby units 

before after < 

morphine morphine 0 liours 4 hours ; 

min. min. , 

1 

=Vn 43 

I 

68 i 

6418/43 


1 



=Vii43 1 1V= 

60 min. 41 

48 : 

i 

V= 

15 » 

, 

t 

■/j; 43 

22 

388 ; 

1923/44 ' 





43 iv= 

60 min. 122 

214 '■ 


1 

2 » 160 min. 



=Vi 44 

35 

618 ; 

433/44 



! 


=‘/i 44 2 

50 min. 38 

192 ; 


1 

70 min. 



1 

130 >' 

1 


"-Vi 44 

35 

192 

474/45 





44 2 

35 min. 41 

122 


-Vi 44 

14 

74 

540/44 





«/o 44 2 

45 min. 12 

■32- 


1 

120 min. 



Vo 44 

14 

51 

1 747/44 





»/. 44 2 

40 min. 13 

22 

1 

1 

90 min. 


i 

V. 44 

22 

38 

! lOlG/44 




1 

44 ' 2 

40 min. 20 

50 


1 

100 min. 



®/o 45 

26 

132 

5569/44 





I'/o 45 2 

65 min. 36 

84 


1 

15 min. 



"-/o 45 

20 

90 

693/44 





»'/■> 45 2 

1 85 min. • 21 

95 


1 

10 min. 1 

: 1 

1 



Discussion. 

In tKe control experiments the contraction of Oddi’s sphincter 
produced hy morphine caused stase in the biliary and pancreatic 
ducts and resulting increase of serum bilirubine and amylase. As 
the biliary and pancreatic secretion after secretin is not or to 
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1 . 

on the Morphim-Secrclin Test. 


]ase 

X 10,000 

I 


Bilivuhiu ing/100 Afi 









Fains 

4 — 0 hours 

Difference 

1 — 2 test 

0 hours 

4 hours 

i 4 — 0 hours 

1 

Difference 
1—2 test j 

i 


31 

24 : 





4--!- 4- 

7 

’ 





{-t) 

366 

264 , 

1.05 

2.4 

! 1.35 

0.52 

J. J- 
1 1 

102 


1.0 G 

l.St) 

0.S3 


(4) 

583 

■ 

320 

0.5 G 

l.io 

0.!)3 

0.05 

'i'-f -|- 

151 


0..5S 

0.5 (i 

— 0.02 


0 

157 i 

' 

76 , 

O.to 

0.70 

0.21 

0.12 

J- ,i. J- 

1 SI 

/ 

0.75 

O.SI 

O.oo 


0 

1 60 


1.0.0 

2.37 

1,31 


. 1 , 

i 20 

1 

40 




1.00 



0.10 

0.7 t 

0.2S 


0 

1 37 

28 





. 1 - 4 - 

9 






0 

16 


0.53 

l.St; 

1.33 


-J J- 

30 

— 14 

0.2G 

0.20 

0.03 

1.30 

0 

106 


0.73 

1.3S • 

, 0,05 


- 1 . 

48 

58 

0.43 

0.G3 

0.20 

0.45 


70 


0.74 

1.28 



{-!-) 

74 

— 4 

0.12 

, 0.31 

0.23 



; 89 ± 13 


j 

' 

; o.GGi ± 




I ±0.i(;!i i 


a very faible^ degree clianged by tlie administration of penta- 
erytbrittetranitrate, tbe lowered increase of serum amylase and 
J pentaerytrittetranitrate experiments indicates, 

that the drug bas a longstanding spasmolytic effect on Oddi’s 
spbincter. The same is borne out by tbe prevention or decrease 
ot the pam occuiTmg in the control experiments. 
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The spasmolytic effect of amyl nitrate and glycerin trinitrate 
on Oddi’s sphincter sets in promptly hut vanishes in 10 to 20 
minutes. As biliary colics in biliary dyskinesia and else may per- 
sist for hours or days those preparations should be combined 
with preparations with more sustained effect. The experiments 
just described and clinical experience gained in patients with 
biliary dyskinesia shows that pentaerythrittetranitrate has such 
properties. 

Summary. 

Administration of pentaerythrittetranitrate diminishes the 
spasm of Oddi’s sphincter, which is caused by morphine, and like- 
wise the resulting pain. It is of therapeutic value in biliary dys- 
kinesia. 


Zusammeiifassung. 

Pentaerythrittetranitrat vermindert den durch Morphium er- 
zeugten Spasmus des Sphincter Oddi und den durch den Spasmus 
verursachten Schmerz. Die Droge ist bei Dyskinesie der Gallen- 
wege von therapeutischem Wert. 


Resume. 

Le Tetranitrate de Pentaerythrite diminue le spasme du sphinc- 
ter d’Oddi cause par la morphine, ainsi que la douleur que provo- 
que le spasme. Le medicament a une valeur therapeutique dans 
la dyskinesie des voies biliaires. 
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Studies on tlie Scalenus Anticus Syndrome. 

By 

SVANTE ANNERSTEN. 


General Remarks. 

The symptoms in the hand and arm produced by compression 
of the brachial plexus or subclavian artery, grouped under the 
term scalenus anticus syndrome, were earlier assumed almost 
invariably to occur in association unth a cervical rib. Since Adson 
and CoFFEy, in 1927, reported that the incidence of cervical 
ribs was 0.056 per cent in a total of 040,413 “normal patients”, 
and that only 45 percent of the cervical ribs produced symptoms, 
increasing interest has been given to cases of scalenus anticus 
syndrome without a cervical rib, which nowadays occur with 
much greater frequency than those with a cervical rib. In 1935, 
OoHSNER, Gage and De Bakey investigated cases of scalenus 
syndrome without a cervical rib. They stated that since these 
symptoms usually do not appear until adult life contraction 
and spasm of the scalenus muscle, which results from irritation 
and stimulation of the brachial plexus, some of the fibres of 
which supply the scalenus muscle, produce an abnormal eleva- 
tion of the first thoracic rib. They observed a definite lowering, 
of the first thoracic rib after division of the scalenus muscle. 

Among other authors Todd stated that the shoulder girdle 
descends with advancing years causing lowering of the arms and 
a sharper kink of the subclavian vessel and brachial plexus as 
they pass over a normal or abnormal rib. The brachial pleuxus 
is in fact in closer apposition to the first rib than the artery. 
The subclavian sulcus on the first rib is said to be formed by 
the brachial plexus and not by the artery. Identification of this 

28 — iG4287. Acta cMr. Scandinav. Vol. XOV. 
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kink maj present real difficulty at operation. On the other hand, 
one often observes that the artery is squeezed into the angle formed 
by the scalenus ventralis^ and the first rib of the cervical rib. The 
spontaneous relief which division of the scalenus ventralis alone 
gives in many cases, is evidently in support of the fact that the 
scalenus muscle per se plays an important mechanical part 
in the syndrome. This was particularly emphasized by Aynes- 
WORTH, who in studying twenty cases determined the mechanical 
factors. He attached major importance to dropping of the shoul- 
ders, compression of the nerve trunks and the artery due to pres- 
sure on the part of the rib, injury to the fibres of the sympa- 
thetic nerve system produced by the rib or scalenus muscle, 
traumatism and fibrosis of the scalenus ventralis spasm and 
myositis of this muscle, alteration of the course of the nerve 
trunks and cicatrization in the pleural cap. 

Donald and Morton treated forty cases by operation and found 
that the scalenus ventralis was either sclerotic of hypertrophic 
in the majority of their cases. S. Lindgren collected cases with 
abnormal ribs. Eden compiled cases, where an abnormally low 
position of the clavicle compressed the artery against the first 
thoracic rib. A single trauma seems rarely to be the etiologic 
factor whereas fibrous bands in the region of the scalenus muscle 
are often reported to account for the syndrome. 

The symptoms under the general heading scalenus anticus 
syndrome include two well-defined categories, viz. cases exhibiting 
vascular symptoms, and cases presenting neurologic symptoms 
as their major manifestation. Vascular symptoms are most com- 
mon in the presence of a cervical rib. Me Fee collected 360 
cases of scalenus syndrome, 235 exhibiting neurologic and 10 
vascular symptoms. 106 of them were examples of the mixed 
type. Adson and Coepey stated that of a total of 303 cases, 
5.6 per cent exhibited vascular symptoms alone. 

Some authors, e. g. Eden, Lewis and Pickering differentiate 
between the manner of origin of neurologic symptoms and that 
of vascular symptoms. They hold the view^ that vascular symptoms 
are solely due to direct pressure upon the artery caused byiH" 
herent anatomic variations, a rib or transverse process causing 
injury to the intima and thrombo-embolism. Other authors, e. g- 
Hill, Todd, Telford, and Stopford expressed the view that 
injury to the artery wms essentially brought about by vasomotorial 

^ In older nomenclature: Scalenus anticus. 
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seveutli cervical vertebra as comj)arc(l to tliat of the first tlioracic 
vertebra. 


Index = 


Costotransverse process of tlie seventh cervical 
vertebra • 100 

Transverse process of the first thoracic vertebra' 


The index vas determined in this manner in more tlian 400 
roentgenograms of the neck. If definite and suspect cases of 

Index on the whole material. 


Q. Normal cases 


D Cases ivHhouf symp- 

bu1 wHh latge prac. 
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y 
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Fig. 4. Mean of the index on the loft and right side for different groups, obtained 
by means of x-ray photographs. 

scalenus anticus syndrome and frank cervical ribs are excluded, 
(the accurate length of a cervical rib is difficult to determine 
in the roentgenogram) a mean index number of 86 i 0.49 is 
obtained in the remaining 330 normal cases. In 22 cases of sca- 
lenus anticus syndrome treated by operation the index was 
106 ± 3.97. In 45 suspect cases of scalenus anticus syndrome 
it was 102^2.85.^ In the group including both suspect and 
definite cases of scalenus anticus syndrome without cervical 
ribs the index was 100 1-81. This figure should be compared 

to the index of 86 0.49 obtained in the normal cases (fig. 4)- 

The difference (14 ^ 1.9) is statistically significant and shows, 

^ In selecting “suspect cases of scalenus anticus syndrome” I first studied the 
histories of the cases and then I made a careful search of the roentgenograms. 


























SCALENUS ANTICDS SYNDROME. 

tKat in normal cases the costotransverse frocess of the seventh cervical 
vertebra is shorter than the transverse 'process of the first thoracic 
vertebra, whereas in most cases of scalenus anticus syndrome it is 
either longer than the transverse process of the first thoracic vertebra 
or these two processes are of identical length. (Fig. 5 and 6.) 



/ntfex 

Kg. 5. Distribution of the whole number of cases according to their index. 

The most reasonable explanation of the scalenus anticus 
syndrome "would be that it is produced by compression of the 
brachial plexus between the scalenus ventralis-muscle and the 
costotransverse process of the seventh cervical vertebra. The 
larger the latter the greater is the possibility of compression. 

As the muscle may be changed so may also the osseous pro- 
tuberance present an abnormal appearance, a fact which has been 
borne out by my measurements. The brachial plexus emerges 
behind the muscle, and at operation it may be plainly seen that 
the lower rami of the brachial plexus pass immediately over the 
osseous protuberance. The longer the latter the more easily is 
t e brachial plexus compressed by the normal or abnormal 
scalenus ventralis lying in front of it. Moreover, fibrous bands 
o tissue extending from this enlarged protuberance may function- 
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ally play the part of a cervical rib. This mechanism may thus 
be concerned not only in the origin of neurologic symptoms but 
also in tlie origin of vascular symptoms if they are produced by 
injury to the sympathetic nerve fibres following the lower rami 
of the brachial plexus. It should here also be mentioned that 
skeletal anomalies are generally bilateral (fig. 4) whereas the symp- 
toms are, as a rule, unilateral. This applies also to cases of a 
cervical rib in that only one-half of them give symptoms. Of the 
27 cases I collected, however, three cases exhibited symptoms 
on both sides. These observations would suggest that anatomical 



Pig. G. Percentage of cases with scalenus nnticus syndrome at different indices. 

variations are essentially the prerequisites and that other fac- 
tors, viz. lowering of the shoulder girdle, overstraining of the 
scalenus muscle or abnormalities of this muscle are necessary 
to precipitate the symptoms. In suspect cases exhibiting neurologic 
or vascular symptoms in the arm, and in cases with a history of 
pains in the region of the shoulders not uncommonly offering real 
difficulty in diagnosis, an enlarged costotransverse process of the 
seventh cervical vertebra is a valuable diagnostic aid in that it 
strongly suggests the scalenus anticus syndrome. Naturally, the 
possibility of spondylosis deformans and osteochondrosis of the 
cervical spine should also be taken into consideration. Symptoms 
from these pathologies are at times not unlike those from the 
scalenus anticus syndrome of the neurologic type. 
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The Clinical Picture in Cases Treated hy Operation. 

On analysing tbe cases under discussion, wliicb were collected 
from the Akademiska Sjukhuset of Upsala — 412 altogether 
— valuable information on the clinical picture is obtained. In 
23 or 5,6 per cent of these cases a cervical rib was present. In 
13 or 56,5 per cent of the 23 cases with a cervical rib, the patients 
manifested symptoms though only in 7 cases or 30 per cent of 
the cases with a cervical rib the symptoms were so severe as 
to warrant operative interference. Of tbe 72 patients manifesting 
symptoms suggesting scalenus anticus syndrome, 13 or 18 per 
cent presented a cervical rib. 

With the exception of three cases, one of which presented 
cervical ribs, where the patients manifested symptoms on both 
sides, unilateral symptoms predominated. In one of them the 
symptoms were not so severe as to call for operation whereas 
scalenotomy was performed in two, where a previous operation 
on one side had yielded so favourable results that the patients 
requested to be operated upon also on the other side. 

The present investigation is based on 27 cases, in which the 
scalenus anticus syndrome constituted the indication for opera- 
tion. On re-examining these patients it was found that the ope- 
rative interference had not given any relief in two cases, one 
10 years and the other one year after operation. The index was 
low in both eases. In one there was degeneration of the intervertebral 
disk and in the other the patient probably suffered from neuritis. 
A third patient with a cervical rib and spondylosis deformans 
of the cervical spine was very little improved. This patient 
complained also of ^ains in the chest due to injury of the phrenic 
nerve. The remainmg patients were either symptom-free or con- 
siderably improved after operation, especially as regards pains, 
which had completely disappeared {table, fig. 7). These cases il- 
lustrate the^ importance of a careful examination of the cer- 
vical spine in differential diagnosis. 

I feel that the generally accepted classification into cases with 
neurological symptoms and cases with vascular symptoms is 
reasonable although the two concepts overlap to some extent in 
sympathetic fibres of the brachial plexus are damaged, 
erentiation between these two types of symptoms may oc- 
casionaUy present some difficulty. Pains may be elicited by both 
ischemia and compression of the nerve. Impaired sensibility may 
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be due to botli severance of nerve fibres of the brachial plexus 
and extreme ischemia. Abnormal oscillometric readings, lioivever, 
are definite signs of a vascular affection due either to vasomotorial 
disturbanees or direct occlusion of the subclavian artery. This 
applies also to pallor, coldness, cyanosis, acroparesthesia and spasms 
of the hand, fingers, and forearm. As a rule, the patient notices 
first pallor and dumbness of the fingers associated with coldness 
and weakness of the muscles on the affected side. Generally 
the radial fingers, i. c. the thumb and the index are the first to 
be involved. The fains are, as a rule, spastic in character, and 
generally they commence after specific movements or exertion 
(ischemic pains). Aneurysm and formation of thrombi occur at 
a later stage. The neurologic type is characterized by pains which 
are continuous in character, frequently localized in the ulnar part 
of the forearm and the hand, ring finger and little finger. Further 
characteristics of the neurologic type are segmentally impaired 
sensibility an reduced grasp. The muscular atrophy of the hand 
may be due either to vascular or neurologic disturbances thougL 
atrophy of the thenar muscles suggests vascular disturbances 
rather. 

Fig. 7 shows that only five cases or approximately 18 per 
cent warrant to be classed as*purely vascular in type. Solely 
neurologic symptoms without demonstrable signs of vascular 
disturbances were exhibited by six cases or approximately 22 
per cent. There is an overwhelming predominance of mixed 
cases constituting about 60 per cent (16 cases). The oscillometric 
readings were appreciably impaired on the side operated upon 
before operation in 10 cases or approximately one-third of the 
patients. In two of them manifesting brachial thrombosis no 
oscillations were perceptible. In three additional cases the oscillo- 
metric values were higher on the side operated upon. 

According to the records of the operative findings direct com- 
pression of the subclavian artery was identified in 12 patients, 
who all had vascular symptoms. The subclavian artery was 
directly compressed in six of the seven cases with a cervical rib 
included in this group. This group embodies also two cases of 
aneurysm. In five of the 13 cases which are definite examples 
of the vascular type and where oscillometric differences were 
recorded, there are no data on compression of the artery. The 
possibility that it was present can thus not be definitely ruled out. 
These data furnish to some extent evidence in support of the 
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importance of direct injury to tlie artery in producing vascular 
symptoms. 

On the other hand the records state that in seven of the 13 cases 
just mentioned there was also compression of the brachial plexus; 
in two there was solely compression of the brachial plexus. Of 
the five cases where solely compression of the brachial plexus 
was found, the two last mentioned cases showed differences in 
the oscillometric readings. 

A study of the oscillometric readings after operation furnishes 
interesting information. In the 10 oases where the oscillometric 
readings were impaired on the affected side before operation, 
the oscillometric readings were with the exception of the two 
cases of thrombosis, the same on both sides two to seven days 
after operation. Only one of the thrombosis cases was controlled 
after operation and it was found that there were still no oscilla- 
tions perceptible on the affected side. In five of the remaining 
cases the patients were re-examined about two months after 
operation and the oscillometric readings were found to be again 
impaired, i. e. they were about the same as before operation. 
In three cases the oscillometric values were higher on the affected 
side before operation. In one instance the higher values persisted 
after operation whereas in the remaining two cases the oscillo- 
metric readings improved and were the same on both sides. In 
two further cases where no oscillometric examination was made 
before operation the control examination after operation showed 
that the oscillometric readings on the side operated upon were 
impaired. They had probably also been impaired before operation. 
Of the 12 cases, in which the oscillometric readings were impaired 
on the affected side before operation, 9 showed impaired oscillo- 
metric readings also after operation although the patients were 
either almost or completely symptom-free after operation. A 
characteristic feature of these cases is that operation had given 
complete relief from pain though coldness of the fingers or atrophy 
of the thenar muscles had not subsided in six. The oscillometric 
readings are about the same as before operation in these cases 
(fig. 8). It appears thus that pains would in the main be deter- 
mined by compression of the nerve fibres of the brachial plexus, 
which is completely relieved by scalenotomy whereas impaired 
oscillometric readings point towards an alteration of the wall of 
the vessel, on which operation has no lasting effect. Considering 
t e temporary increase in the blood supply to the vessel, however. 
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Blood prejjure 

Fig. 8 c. 

Pig. 8. Oscillometric readings before, immediately after and three months after 

operation. 

The affected arm. 

The unaffected arm. 


it is most unlikely that a major organic defect is present unless, 
of course, there is thrombosis. It is difficult to offer a satisfac- 
tory explanation of the fresh impairment of the oscillometric 
readings subsequent to operation. It is hardly possible that cic- 
atricial connective tissue can give rise to pressure after so short 
a time. The most feasible explanation would be that the impaired 
oscillometric readings are due to contractions of the muscles 
of the wall of the vessels occurring as sequel of the pressure 
produced by the scalenus muscle upon the artery before opera- 
tion. It is hardly probable that a fresh pressure against the vaso- 
constrictors of the brachial plexus is created or that pressure can 
persist after scalenotomy without being accompanied by pains. 
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Periarterial vasoconstrictors do not seem to exist in the periph- 
eral part of the subclavian artery (Smithwick), and therefore 
it is not possible that direct pressure upon the wall of the artery 
can give. rise to vasomotorial disturbances, which otherwise 
would be the most reasonable explanation of the oscillonietric 
phenoma reported above. The clarification of this problem must 
be left to further studies. I shall report on my experimental 
investigations into this question in a subsequent paper. The 
absceuce of pains in cases where atrophy of the muscles persists 
after operation suggests that it is of vascular, i. c. ischemic origin 
and that it is not due to neurologic disturbances caused by pres- 
sure upon the nerve fibres of the plexus. 

This investigation thus brought forward evidence in support 
of the assumption that the vascular symptoms are produced by 
direct pressure on the wall of the vessel and ihai iliis injury is 
irref arable in mamj cases. Extreme pressure results in thrombo- 
embolism, which happened in turn of the cases liere reported, 
whereas a lesser degree of pressure gives rise to a lesser damage 
of the intima causing smaller embolies or formation of aneurysm. 
It is therefore of major importance to repair the compression 
of the artery as early as possible, which implies that operative 
interference should be more extensively applied in suspect cases 
of scalenus anticus syndrome of the vascular t}q[m. 

Three cases in which the oscillometric examination revealed 


higher values on the side of the affected arm before operation, 
are particularly interesting. In these cases the patient exhibited 
predominantly neurologic symptoms and scalenotomy gave com- 
plete relief. It is hardly conceivable that the.se symptoms were 
due to any other mechanism than a paralysing pressure upon 
the vasoconstrictors or a possible active vasodilatative irritation, 
n one of them the difference in the oscillometric readings w^as 
still very great eight years after operation, viz. 13 to 4. 5; in the 
remaming^ two cases the oscillometric readings were the same 
on,, ot sides after operation. In the first mentioned case the 
injury o t e sympathetic nerve fibres was tluis irrejjarable 
whereas m the other two it was repaired. In all these cases the 
n ex was ig t ongh no cervical rib was present. The specific 

of radiating pains in the 
m and the fingers before operation. T/iese cases thus furnish 

iniurpd dssuwpiion that vasomotor fibres were 

and .that they converge mth the most caudal fibres of 
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the brachial plexus which are squeezed between the scalenus 
ventralis and the seventh costotransverse process. 

A further phenomenon strongly suggesting vasomotorial disturb- 
ances is the negative response to the consensual cold reaction 
test by Hulten’s method. 

Both hands are immersed in tepid water and the increase in the tem- 
perature of the water is registered. On adding cold water to the recep- 
tacle in which the unaffected arm is immersed, normal vasoconstric- 
tion is obtained, and increase in temperature on the affected side is 
arrested. If the sympathicus is paralysed, however, the temperature 
continues to rise. 

Four cases, which are examples of the mixed type, clearly 
illustrate this. The most feasible explanation would be that 
vasoconstriction here was eliminated by pressure upon the cords 
of the brachial plexus. The impaired oscillometric readings 
recorded in three of them must have been due to a direct pressure 
upon the artery. That this was actually the case was borne out 
by the operative findings. In two cases the patients responded 
positively to the cold reaction test though one of them not before 
one month and the other not before one and a half years after 
operation (one week and one year after operation respectively, 
the response was still negative). 

Of the cases examined by Hulten’s method the blood supply 
to the arm was impaired only in those presenting thrombosis. 

Three patients were treated by alcohol injection into the stel- 
late ganglion. It was punctured from behind with the help of 
roentgen examination,- and after the patient manifested Horner’s 
syndrome, 2 cc. of 85 per cent alcohol were injected. In one of 
these cases presenting thrombosis this treatment was given with 
a view to increase the collateral blood supply. Subjectively, at 
least, the patient improved. In the two remaining cases where 
coldness and numbness of the arm presisted and the oscillometric 
readings were impaired after scalenotomy, the patients were 
not only completely relieved of these symptoms but also the osoillo- 
metric readings improved after alcohol injection, i. e. they were 
the same on both sides, 

From these findings it is clear that vasomotorial disturbances, 
in which the sympathetic nerve system is concerned, are to some 
extent associated ivith direct injury to the wall of the artery in cases 
of scalenus anticus syndrome of the vasculur Ujpe. ^ 

As regards treatment (fig. 7) part of the cervical rib was resec e 
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in five of tlie seven cases presenting this abnormality. In the 
remaining two cases scalenotomy alone was made, giving complete 
symptomatic relief in one, whereas in the other atrophy of tlie 
muscles of the hand and coldness persisted though otherwise the 
condition of the patient considerably improved. In the case of 
the patient presenting an abnormal first thoracic rib part of the 
latter was resected. In the remaining 19 cases scalenotomy was 
made. The injection of alcohol into the stellate ganglion markedly 
improved the residts in three cases. 

15 cases are completely symptom-free, four complain of residual 
though very slight discomfort, and in six, two of which present 
thrombosis, the persisting symptoms in the form of coldness 
and atrophy of the thenar muscles are severer in character. 
Only two of the seven cases of cervical rib are completely symptom- 
free whereas of the remaining 17 cases, which are (Icfinite examples 
of scalenus anticus syndrome without a cervical rib, 13 are com- 
pletely symptom-free. The prognosis in cases of scalenus anticus 
syndrome with a cervical rib is thus less favourable. There is a. 
predominance of ' vascular symptoms in these cases. It should 
here be mentioned that even if the operative interference may not 
give complete symptomatic relief in all cases it invariably gives 
relief from pain. 

An aneur5’-smal spool-shaped dilatation of the subclavian artery 
distal to the impression Avas identified at operation in tAVO cases. 
One of them presenting thrombo.sis, AAns not symptom-free 
Avhereas the other Avas completely relicAmd from symptoms after 
operation.' 

Conclusion. 

Trom these data it Avould appear that scalenotomy alone is suf- 
ficient in those cases AAdiere compression of the nerve is brought 
about by pressure of the scalenus muscle upon the costotransverse 
process of the seventh cervical vertebra. This occurs if the latter is 
enlarged, which was the case in the majority of the cases here dis- 
cussed. This compression may also give rise to vasomotorial disturb- 
ances. As a nile, the vascular symptoms are due to direct pressure 
upon the artery. In cases AAuthout a cervical rib scalenotomy alone 
AAuIl be sufficient to give symptomatic relief. If the artery bends 
over an abnormal rib the latter should be resected. As regards 
Its- total resection the authors are not agreed. Some are definitely 
against it^because it involves an extensive operation Avhercas 

29 ‘'/C//2S/. Ada chir. Scandinav. Vol. XCV 
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others advocate it to eliminate the possibility of regeneration. 
In my cases partial resection was sufficient to repair the kink 
of the artery and the nerve. I consider it, however, most important 
to eliminate the pressure brought about by the scalenus muscle 
either upon the artery or the brachial plexus. In cases where 
operation failed to give symptomatic relief, particularly if the 
osc llometiic leadin^^s remain impaired on the affected side, the 
injection of alcohol into the stellate ganglion or a preganglionic 
operation will occasionally give symptomatic relief. The possibility 
of an irreparable injury to the artery, however, should always 
be borne in mind in cases of scalenus anticus syndrome exhibit- 
ing vascular symptoms as their major manifestation, particularly 
if the latter are of long standing. Considering the risk of throm- 
bosis of the brachial artery, Avhich catastrophically impairs the 
prospects of postoperative improvement one should not hesitate 
to make scalenotomy or to resect the rib, Avhich both are com- 
paratively simple o]mrations. 


Siiminaiy. 

The author determined the relative length of the costotrans- 
verse process of the seventh cervical vertebra in some 400 roent- 
genograms of the neck, and found that in cases exhibiting scalenus 
anticus syndrovnc it was, as a rule, longer than in normal cases. 
The present paper brings forward evidence that these variations 
in length are statistically significant. They may be expressed 
length of the costotransverse process of the 
seventh cervical vertebra • 100 

b} an index pf khe transverse process of the first 

thoracic vertebra i 

Since the lowest rami of the brachial plexus pass between this 
process and the scalenus ventralis muscle the author claims that 
it not only has an important bearing on the scalenus anticus 
syndrome but that it is also a valuable aid in diagnosis. Bands 
of connective tissue extending from an enlarged protuberance 
not uncommonly converge Avith the scalenus muscle and produce 
direct pressure on the subclavian artery. 

On the basis of a follow-up examination of 27 cases of scalenus 
anticus syndrome operated upon (seven with and 20 without. a 
cervical rib) the author furnishes evidence in support of the as- 
sumption that the vascular symptoms though essentially due - to 
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direct injury to the artery must to some extent also be produced 
by compression of the vasomotor syinj)athetic fibres following 
the caudal rami of the brachial plexus. Both the neurologic and 
the vascular symiDtoms can be explained by this mechanism. 
Scalenotomy generally gives relief in eases exhibiting neurologic 
symptoms whereas the prognosis is somewhat less favourable in 
cases presenting vascular symptoms, particularly in the presence 
of a cervical rib. As regards pains, however, tlmj invariably subside 
after this operation. 

The author emphasizes that vascular symptoms in cases of 
scalenus anticus syndrome definitely warrant operation because 
the risk of arterial thrombosis. This occirrred in two of the cases 
in the author’s material. 

The injection of alcohol into the stellate ganglion after operation 
considerably improved three patients presenting vascular symp- 
toms. 


Zusamraciifassuiig. 

Bei mehr als 400 Rontgenaufnahmen des Wirbelsaules des 
Halses hat der Verfasser durch Bestiminung der relativen Llinge 
des Processus Costotransversarius des siebenten Halswirbels 
konstatiert, dass dieser bei Scalenus-anticus-Syndrome-Fallen, im 
Vergleich zu normalen Fallen in der Begel langer erscheint, 
was in dieser Arbeit statistisch bewiesen ist. Diese Variationen 
konnen in einer Index-Zahl ausgedruckt werden: 

Die Liinge des Proc. costotransversarius des VII. Hals- 

T , wirbels • 100 

index = - T — - 

Die Lange des Proc. transversus der ersten Brustwirbels ’ 

Da die untersten Bracchialplexus-Zweige zwischen diesem 
Auswuchs und dem Musculus Scalenus ventralis hindurchgehen. 
erblickt der Verfasser in dieser Feststellung nicht nur eine diagno- 
stische Hilfe, soudern auch eine wichtige Ursache zur Bildung von 
Scalenus-anticus-Syndrome durch Quetschung des Plexus. Ausser- 
dem konvergieren nicht selten Bindegewebestreifen eines ver- 
grosserten Auswuchses mit dem Scalenus-Muskel und iiben einen 
direkten Druck auf die Arteria subclavia aus. 

Auf Grund von Nachuntersuchungen von 27 operierten Fallen 
von Scalenus-Syndrome, 7 mit, 20 ohne Halsrippen, erbringt der 
^ erfasser den Beweis dafiir, dass die Symptome in den vascu- 
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jareii Fallen liauptsachlicli auf direkten Verletzungen der Arterie 
beruhen, aber in gevissen Ausmasse auch durcb Druck auf die 
vasomotorisclien Sjnnpaticnsfaden, welcbe init den kaudalen 
Plexnszweigen verlaufen, entsteben. SowoM die neurologischen 
als aucb die vascnlaren Symptome konnen durcb obenbescbrie- 
benen Mechanismus erkiart werden. Die neurologischen Falle 
werden gewobnlicb durcb Scalenotomie symptomfrei, wabrend die 
Prognose in Fallen mit vascularen vSymptomen, besonders wenn 
sie in Fallen init Halsrippen auffcreten, eine ungiinstigere isfc. 
Schmerzen lassen jedocb nacb dieser Operation konstant nach. 

Der Verfasser ist der Ansicbt, dass vasculare Symptome in 
Fallen von Scalenus-anticus-Syndrome unbedingt eine Operation 
erfordern. da das Eisiko fiir eine Arterientrombose, ■\velcbe in 
zivei von den besprocbenen Fallen auftrat, nicbt iiberseben werden 
darf. 

In drei Fallen bat die Injektion von Alkobol in Ganglion 
stellatum nacb der Operation das Befinden der Patienten mit 
vascularen Symptomen erbeblicb verbessert. 

R6siim4. 

L’auteur a constate la longeur relative de Tapopbyse transverse 
du septieme vertebre cervical aupres plus de 400 roentgenogram- 
ines de la colonne vertebrale cervicale. II a trouve que celle-ci 
■etait generalement plus longue dans les cas montrant les symp- 
tomes qu’on appelle le syndrome du scalene anterieur que dans 
les cas normaux. Ce fait a ete demontre par une statistique dans 
ce travail. Ces variations peuvent etre exprimees dans le cbiffre- 
la longueur de I’apophyse transverse du septieme vertebre 

cervical • 100 

nidex = pj^ongueur de I’apopbyse transverse du premier vertebre 

tboracique 

Etant donne que les dernieres brandies brachiales passent 
entre cette protuberance et le scalene anterieur I’auteur voit 
dans cette constatation non seulement une aide diagnostique mais 
aussi une cause iniportante pour la formation du syndiome 
du scalene anterieur. Les bandes de tissu conjonctif d’une pro- 
tuberance agrandie ne convergent pas rarement avec le scalene 
anterieur et produisent une pression directe sur I’artke sous- 

claviere. , 
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Base sur examinations ulterieiires dc 27 cas oimres de ce syn- 
drome (7 avec et 20 sans cote cervicale) Tauteur prouve que les 
symptomes dans les cas vascnlaires sont formes specialemcnt 
sur les lesions directes de Tartm-e, mais ils doivent dans uu certain 
degre aussi resulter de la pression sur les fibres vasomoteurs 
sympatiques, qui suivcnt les branches caudales du plexus brachial. 
Les symptomes neurologiqucs ainsi que les symptomes vascnlaires 
s’exjdiquent par le mecanisme decrit 2 >his lumt. 

La scalenotomie delivre generalement les cas neurologiqucs 
des symjjtomes. tandis que Ic jmonostic est moins favorable 
dans les cas avec des symptomes vascnlaires, specialemcnt s’ils 
se 2 )resentent dans des cas avec unc cote cervicale. Quant au.x 
douleurs dies diminucnt toujours apres cctte o])cration. 

Dans les cas du syndrome dii scalene anterieur les symjitomes 
vascnlaires exigent, selon I’ojjiniou de I’auteur, absolument une 
operation, car le risque d’unc thrombose arterielle, qui s’etait 
presentee dans deux des cas discutcs, nc <loit ]>as etrc neglige. 

L’injection d’alcool dans le ganglion stcllairc apres I’opera- 
tion a montre dans trois cas un cffet tres favorable dans I’etat 
du malade avec des symtomes vascnlaires. 

The statistical calculations were made in the Statens llas- 
biologiska Institute of Ujjsala. My thanks are due to Professor 
G. Dahlberg, director of this institute, for his valuable aid 
and assistance. 
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.Surgical 


Ti-eatmcnt of Pericarditis Coiistrictira. 


By 


KAARE LIAVAAG. 


Pericaz'diectoinia ns treatnietit for constrictive pericarditis was 
first recommended by Delorme in 1895. The first successful 
operation was performed by Sauerrruch and Kiien in 1913. 
Since then tlie operation has been done by several surgeons, and 
is now accepted as a well-grounded treatment which has its theo- 
retical foundation in the patho-physiological conditions in con- 
strictive pericarditis. The cardiolysis ad modum Brauer (which 
previously was performed) has been abandoned, as this operation 
does’nt increase the diastolic refilling of the heart. This is the 
essential point in the operation, as all syinjztoins in this condition 
at an early period are caused by the decreased diastolic refilling 
of the heart. A better diastolic expansion can only be brought 
about by an operation Avhich frees tire heart from the thickened, 
rigid pericardium. The cardiolysis is supposed to be effective in 
cases rvith accretio pericardii. An accretio pericardii so extensive 
that the function of the heart is affected is seen only in cases where 
there is a constrictio as well. The cardiolysis as an isolated opera- 
tion, therefore, has no indication, as it has no effect. 

Previously most surgeons made an anterior incision. Costal car- 
tilages and the adjacent parts of the ribs, so many as necessary, 
were resected with part of the sternum. When the pericardium is 
incised it is of great importance to get into the right layer. The 
pericardium can then often be stripped off easily by blunt dissec- 
tion only. As Schmieden says, the pericardium is stripped off 
just as in peeling an orange, and not as in peeling an apple. Hon 
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luucli of the pericardium is to be resected has been a question of 
debate. Schmieden recommends leaving the jiericardium over 
the atrium and aiu’icles, but he considers it important to extirpate 
it at the entrance of the venae cavae. A local compression here is 
supposed in many cases to increase the symptoms. Others (Soder- 
LUND, Settergren) think tliat this is less important. That it in 
some cases is of great importance has been shown by Crafoord 
in one case operated upon by him. Most surgeons arc of the opinion 
that the essential point in the operation is to extirpate the peri- 
cardium over the hardest Avorking parts of the heart, especially 
the two ventricles. 

Some .surgeons operate under local anesthesia, and some under 
general anesthesia. Intratracheal narcosis undoubtedly is the best 
form of anesthesia. When the pericardium is .stripped off, there 
is great risk of injuring the pleura. If such an injury is bilateral, 
the situation may be serious unlciJS intratracheal narcosis with 
controlled respiration can be used. 

Other complications are lesion of the coronary artery and 2)er- 
foration of the heart. Such perforation is most frequently seen 
over the atrium, and for this reason many surgeons recommend 
leaving the pericardium over the atrium untouched. 

If an anterior incision is used, the wound should be drained for 
a day or two. Otherwise a haematoma often occurs, and this may 
cause some kind of heart tamponade. 

Most .surgeons recommend freeing the left ventricle first. If 
the right ventricle is freed first; it will be better filled in the dia- 
stole, but oAving to lack of function of the left ventricle there Avill 
be stasis in the lungs. The right A'cntricle therefore cannot omptA’. 
Disturbance in the heart function Avdll folloAA", and nqiture of the 
right ventricle in such cases has been reported. In our material 
d patients haAm been operated ujion through an anterior incision. 
One of the last patients AA'as operated on through a leftsided inter- 
costal incision, as is used for pneumectomia. This incision gave a 
Aery good aji^u’oach to the heart, and the pericardium could be 
extirpated almost totally both over the front and back side. 
The operation could be done more radically than through an an- 
terior incision. The a2iproach to the entrance of the A'cnae caAnic 
AS as better through this incision too. Another adAmiitago in using 
this incision is that the bony thoracic AS'all can be reconstructed 
after the operation. After an anterior incision there always will be 
a. defect in the bony thoracic AA-all. ' 
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In the post-o])erativc ])eriod the ])atient must be watched Care- 
fnllj'. The decompensation often goes on for a long time after the 
operation. Contimicd treatment with diuretica and laparocentesis 
may bo nccessaiy. It is sup])osed by some, that in spite of the fact 
that there is no effect from digitalis in the preoperative period, 
tin’s remedy is often effective in the postoperative period. 

hnh'cotions for operation: As soon as the diagnosis constrictive 
])ericarditis is made, the question of operative treatment should 
be discussed. In many cases the signs of constrictive pericarditis 
develop successively after a symptomfree interval. In such cases 
it is now recommended, especially by American surgeons (Hab- 
lUNGTOX et al.) to operate as early as ])ossible. Otherwise there is 
great risk of irreversible injuries in the myocardium and other 
organs, especially the liver. 

The more ])ronounccd these changes are, the more risky the 
operation may be. Tlie pro.spcct of improvement after the opera- 
tion will also be far less. 

In those cases in which the constrictio develops after an acute 
pericarditis without any free interval, the question is more diffi- 
cult. In such cases the operation ought to be delayed until all 
signs of active process have disappeared. This is especially to be 
remembered in all cases where there is any suspicion of tubercu- 
losis. Cases of miliary tuberculosis directly following the operation 
in sucli conditions have been reported (lyANissEVicH et ah). 

In 1938 Tekgwau. and Ingvar emphasized the fact that pro- 
gnosis is more serions in cases where deposits of calcium are pres- 
ent than in others. They therefore rose the question whether 
deposits of calcium should Ijc considered as contraindication to 
the operation. This view has not been maintained in recent years. 
Several cases with calcified pericardium have undergone successful 
pericardiectomies (HoLJfBs Sellors. Tudor Edw.^rds, Cra- 
EOORD, SETTEBGBEN, HoLST), 

Postoperative mortality: Paesler has collected 71 cases from the 
literature. 14 died immediately after the operation and 12 during 
the postoperative period. Schmieden has 21 cases. One died 
during the operation and G during tlie postoperative treatment. 
Harrington has 6 postoperative deaths in 24 cases. 

Results: The effect of the operation varies. In 1936 A¥estbr- 
MANN collected 110 cases. Of these 22 were said to be cured, and 
36 improved. Heueb and Stewart in 1939 collected 150 cases. 
36 % were cured. As will be seen, the results are not ideal. The 
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results, liowever, are to be seen in light of the fact that ojieration 
is the only effective treatment Avhich can be offei'cd these patients. 
Furthermore, it is to be remembered that many of these patients 
have been operated upon in a late stage of the disease. The pro- 
spects of improvement are small in those cases as irreversible 
changes in the liver and other organs are present. Most likely the 
results may become better as the operative technique improves, and 
the operation is made at an earlier stage. At the iMayo Clinic 0 of 
24 patients were cured after early ojieration. 

In tuberculous cases the late results arc supposed to be some- 
what poorer than in the other cases. One of four in Harringtons 
material was cured. 

In many quarters it is pointed out that a very long jieriod often 
passes after the operation, before the decompensation is removed . 
Harrington reports cases in which the decompensation continued 
for two years after the operation, and .still the patients were cured. 


Materinl. 

In Surgical Department A, 9 patients have been o})eratcd upon 
by Professor Johan Holst, for constrictive pericarditis during 
the period 1937 — 1946. There were G men and 3 Avomen. The ages 
were between 17 and 40 years. 6 patients were less than 30 years 
old. In other materials also most cases are found in the early age- 
groups. 

In 6 cases the disease can be traced to a diagnosed acute peri- 
carditis. In the other three cases the disease developed graduallv, 
and the diagnosis pericarditis Avas not made before a chronic 
constrictive pericarditis Avas found. 

Microscopic investigation of the pericardium remoAmd has been 
done in fwe eases. In one of these the diagnosis tuberculosis AA'as 
made. In the other cases fibrous tissue, AA’ith or AA'ithout chronic, 
non specific inflammation AA^as found. 

At X-ray investigation a heart of normal size Avas found in 
three cases. In four cases the heart probably Awns a little enlarged, 
and in tAvo cases a distinct enlargement of the heart Avas found . 
Deposits of calcium Avere found in two cases. Diminished ampli- 
tudes Avere found in all cases. 

All patients shoAved on admission’ severe symptoms of heart de- 
compensation, and they had all had protracted treatment ac- 
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J'urdiiiM f<, flu- usual ])rin(:ii)ios for treatment of this condition 
I his iuul only had a tcm])orary effect. The most important clinicai 
tacts are to he. soon frinn the foUowhm table; 


.\s(’ites 

Kdema of lejis 

Dy.spnea 

Cyanosis 

Dilated veins in nock 

Jtiminislu’d jmlsations . . . 
t.'alcified pericardium ... . 
Auricular fibrillation . . . . 

i’leural effusion 

Increased venous ]iressure 
.Low blood pressure 


t! cases 
(i I. 

S ft 

f> rt 

s » 

1 «» 

2 

1 » 

:5 » 

:> )» {measured only in 

■\ « thc.se caso.s) 


In two cases (nr. '2 and 3) only carrlioly.sis was done. One of 
those patients died a few hour-s after flie ojieration because of 
heart-failure. In the other «-ase tliere was practically no effect 
from the operation. IVricardiectoinia later was ])erformed at 
another hospital. After this ojioration she was cured. In case nr. 0 
eardiolysis was performed at another hospital without any effect, 
after jierieardii'otomy in our clinic some imi>rovcmont followed. 
The material in tliis way confirms tiie accepted opinion that car- 
diolv.sis as an isolated ojioration is not indicated. 

In the .seven other eases jmrtiul jicricardieetomy has been done. 
Xone of these jiatient.s <lie(l dnrinj; the operation or during the 
jiostojierative treatment in tlve kosjiital. 

In di.sciissing the late results it is to be remembered that the 
term "cured” is not the same in all statistics. Hauiuxotox con- 
siders as curt'd those who are fit for work. Instead of using tlie 
term "cured”, wc have divided the patients in two group.s accord- 
iim to whether there lias been any imjirovement after the operation 
or not. 

In 1 ease.s the jiatients have been followed up for several ycur-s 
after the operation, viz. for 5 to 8 yoar.s. In one of the.se cases 
(nr. 1) the ojjcration had no effect, and the patient died throe 
years later. The cause of death Avas heart failure. Two are fit for 
work, one as a .seamstress and one ns a dentist technician, 8 and 5 
ycnr.s after the operation, re.spcctively. Both are symptomftcc, 
and they are rising no medicine. The third works as a clerk. He was 
operated upon in .Tanuary 1911. He rvas symptomfree from Janu- 
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ary 1944 to January 1945. He then had pulmonary disease, with 
fever and he once more had symptoms of heart failure. These dis- 
appeared after he had sta.yed in bed for four weeks. 

In case nr. 5 and nr. 6 it was remarkable that the symptoms of 
lieart failure continued for a long time after the operation, viz. 
3 and SVa years, and during this time the patients had to use di- 
uretica. Even if the symiitoms continue after the operation, the 
patient still can be cured. This should be emphasized ]nore, as 
one otherwise is inclined to judge the results of the operation 
as poor, because attention is focus.sed only on the condition in 
the first period after the operation. 

In the three others the follow-up-time is considerably shorter, 
as they were operated on in the years 1945—1946. Case T, how- 
ever, is practically syinjitomfree G months after the transpleural 
operation. Case 8 is improving steadily after the operation, and 
with the experience gained from the other cases, we have reason 
to believe that further improvement will follow, and that the 
patient perhaps may be cured. In case 8 the effect of the operation 
is doubtful. The ascites, however, has not been re])roduced as rap- 
idly after the operation. However, the follow-up-time is short, 
and as the venous pressure still is increased after the operation, it 
is doubtful that the effect of the operation will be satisfactory. 

A summary of our results is as follows: 

Hone of the 7 cases died during the operation or the postopera- 
tive treatment. In four cases there has been considerable improve- 
ment after the operation, to such an extent that these patients 
perhaps may be termed as cured, as three are fit for work, and 
the fourth has returned to his interrupted schooling. In one case 
there is constant improvement, but the patient still must use 
diuretica. The follow-up-time is only .some months, so we have 
reason to believe that further improvement will follow. In one 
case there was no effect from the operation, and in one case it is 
doubtful that there will be any effect. The follow-up-time is short, 
however. 


The ease in which no effect of the o])eration was seen, was one 
of the cases in which a considerable enlargement of the heart was 
found before the operation. It is, of course, reasonable to suppose 
that the effect of the operation most likely will be best in those 
cases in which a normal, size of the heart is found, and that -the 
prospects of improvement. are far less in those. cases in which an 
enlargement of the heart is found. In these cases it must be’ slip- 
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l)Osed tiiaf. t iie con.strictio lias developed in a heart ivhicli already 
was dilated, so that no more increase in the diastole can be ex- 
pected after the ojieration. 

Inirthcrmorc, it is to lie noted that in some of the six cases in 
which the operation was performed through an anterior incision 
it has been very difficult to get a sufficient apjiroach to the heart. 
In It couple of cases, therefore, only a small jiortion of the peri^ 
cardium has been cxtii’jiated. I’roiiably the effect of the opera- 
tion might have been far better if it had been more radically. 
The case which improved most, rapidly Avns case 7, in which 
a dorsolateral intercostal incision was used, and a radical extir- 
jiation of the jicricarditim was ])erforme(l. This was in spite' of 
the fact that this was a tnbcrculons case, and they usually have 
a ])oorer jirognosis. Therefore, in the future we will use this in- 
cision and an intratraclieal narcosis out of consideration both 
for the nidicality of the operation and reconstruction of the tho- 
vacie wall after the operation. The same incision is used hy Cra- 
rooKii and .several anglo-amcricnn .surgeons (TrnoR-EwARn, 

I'lOUtK.S-SKI.LOlt.s). 

As seen from the table, there were dcjiosits of calcium in two 
cases. One of tiicso died a few hours after tlic operation. In this 
ca.se, however, only cardiolysis was done. If a pericardiectoiny 
had lieen done, the heart function might have improved to such 
an extent that the jiatient perhajis could have survived the ope- 
ration. At any rate, this postoperative death cannot be debited to 
the pericardiectoiny ojieration.s. In the other case a considerable 
])ostopcrativc reaction followed, but otherwise the operation and 
jiostoperativc period was without any complications. In our 
opinion, deposits of calcium arc no contraindication to the opera- 
tion. The same is seen from Harrington’s material in which 
deposits of calcium were present in 7 of 9 cured cases. 


Case Reports. 

Case 1. Marie L. J.nr. 10306137. 

Woman aged 28. In the autumn of 1934 she had acute pericarditis. 
After a fortnight in bed she was symptomfrcc for one year. She then 
developed edema, ascites and dyspnea. In Juuc 1937, she was admittec 
to Medical Department B. Edema, ascites and pleural effusion were 
found. There were dilated veins in neck. The liver was enlarged, lliei 
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was no enlargement of the heart. Ictus could not be felt E.R. 120/70. 
X ray of the heart: Diminished pulsations. Ecg.: Small amplitudes. 
She was treated with a low-salt diet and diuretica. Slie was well for a 
couple of months. Then she was again admitted to Medical Department. 
She now had a pronounced 05^110318. Rciiew'ed medical treatment had 
little effect. There was relapse as soon as the patient was out of bed. 
She was transferred to Surgical Department A, and 1937 under 
ether narcosis the following was done: Fcrieardiectomia parliahs (Prof. 
Holst). An anterior incision was made. The third to sixth costal carti- 
lages and the left half of the sternum were resected. There were very 
small pulsations of the left ventricle. The pulsations over the bases were 
larger. During the dissection a leftsided pneumothorax occurred. The 
pericardium was incised. The thickness was about 2 mm., <and it was 
quite fibrous. It was easily stripped off almost the whole left ventricle. 
Over the right ventricle it could not be removed totally. The piece 
removed was 5x6 cm. The slit in the pleura was sutured. The wound 
Avas drained. In the postoperative period she developed empyema of 
the left lung. This had to be drained. After this she rapidly improved. 
Edema and ascites decreased, but did iiot disappear totally, so the pa- 
tient had to use diuretica as before the operation. At follow up investi- 
gation in 1946, 8Y2 years after the operation, her physician gave the 
following informations: She is feeling quite well. She lias no edema and 
no ascites. Some times after unusual exertion she lias slight edema, 
but not embarrassing. She is using no medicine. She works as a seam- 
stress. 


Case 2. Jenny A. J.nr. 1972jl940. 

Woman aged 32. Prom January 1939 she had a pinching feeling in the 
precordiura. She had dyspnea ivhile Avorking, and she had palpitations 
of the heart. In July 1939 she Avas admitted to Medical Department B, 
and pericarditis sicca was diagnosed. She Avas treated A\uth salicylates 
and tAvo months bed-rest, but she .still had dyspnea, edema and slight 
cyanosis, and there Avere dilated A'cins in lieck. R.R. 140/100. Cor: 
Ictus could not be felt. Abdomen: The Ih'er Avas enlarged. Ecg.: Myo- 
pathia, srnall amplitudes. X-ray: Slight' enlargement of the heart. 
Pleurocardial adhesions just aboAm the apex. Diminished pulsations. 
No' deposits of Ca. The edema did not disappear after medical treat- 
ment, and for this reason the patient was transferred to Surgical De- 
partment A./^Yfl 1940 under ether-narcosis: Cavdiolysis (Prof. Holst). 
An anterior incision Avas made. The fourth to eighth costal cartilages 
and adjacent parts of the ribs AA^ere resected. The pericardium Avas ouIa’ 
slightly thickened. The heart moA’’ed up and doAAm during the respira- 
tion, It was planned to perform the operation in tiim stages, and the 
pericardium Avas not incised. The Avouiid was drained. Only a slight 
postoperative reaction folloAved. A temporary improAmment folloived, 
but after four months the condition Avas Avorse than before the opera- 
tion. She now had ascites. She Avas treated Avith a low-salt diet - and 
diuretica. This treatment had only a temporarv effect. In the autumn 
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rlili! ■'"Ij': on in another hospital, and pcricardicctomy was 

done. After tins operation she has been svmptomfree. She is at work as 
a seamstress. 


Case 3. Torldl .V. J.nr. 1214jl040. 

!J[an aged JO. In 1935 lie had pneumonia in the right lung. In the 
winter of 1939 lie had a severe cold with high fever. At the same time 
he had attacks of jialpitation and dyspnea. He was in bed for 2V-. 
months. In January 1940 he had ne\v attacks of fever, palpitation and 
dyspnea, and the symptoms contimied. On admittance =7s 1940, he had 
edema. There were dilated veins in the neck. The pressure in vena cubi- 
talis was 320 mm. E.R. 120/90. Cor: Ictus could not be felt. Ecg.: 
Hiininishcd amplitudes. X-ray: Enlargement of the heart. Deposits 
of Ca. Xo pulsation over the right half of the heart. Diminished pulsa- 
tions at the npe,\. 

1910 under ether narcosis: Cardiohjsis (Prof. Holst). An anterior 
incision was made. The fourth to .sixth costal cartilages and the adja- 
cent par's of the ribs were resected. After the resection it appeared that 
there was a distinct inward movement of the freed soft part of the 
thoracic wall synchronized with the systole of the heart. The pericar- 
dium was not incised. Palpation disclosed that the pericardium was 
thickened and very hard becaiuse of deposits of Ca. During the operation 
a slit in the left pleura occurred. This was sutured. A few hours after 
the operation symptoms of failure of the function of the left half of the 
heart developed. In spite of stimulans and oxygen the patient died some 
hours after the operation. At autopsy a fibrous pericarditis with deposits 
of Ca was found. Stasis was found in all internal organs. 

Cased. Esther E. J.nr. J 404! 1940. 

■\Voman aged 30. In the autumn of 1938 she had jiains in the precor- 
dium. She was in bed for a fortnight. In May 1939 precordial pains re- 
curred. In July the same year edema and dyspnea appeared. She was 
treated with diuregan and laparocentesis. This had only temporary 
effect. She was admitted to Medical Department B. 1940. Status: 
There were dilated veins in the neck. Edema on the crura and thighs. 
R.R. 100/80. Cor: Ictus could not be felt. Abdomen: Large and distended 
because of ascites. Ecg.: 3Iyopathia, small amplitudes. X-ray: Enlarge- 
ment of the heart. Diminished pulsations. Stasis in both lungs. Bilateral 
pleural effusion. The patient was treated with a low-salt diet and with 
diuregan and laparocentesis. This had only a temporary effect. She was 
transferred to Surgical Department A, and 1941 under intratracheal 
narcosis Pericardiectomia partialis (Prof. Holst) was done. An anterior 
incision was made. The third to sixth costal cartilages were resected. 
A slit in the pleura on both sides occurred. The pericardium was thick- 
ened and hard. Pulsations of the heart could hardly be seen. The peri- 
cardium -was incised and stripped off in front of both ventricles. The 
piece extirpated measured 10 X 8 cm. The condition of the patieii 
during the first phase of the operation was serious. As soon as the pen- 
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cardiiim was incised the condition got considerable^ better. The post- 
operative reaction was very slight. After the operation the edema and 
ascites persisted, and the patient was obliged to use diiiretica as befop 
the operation. She died in 1944. The cause of death was insufficientJa 
cordis. 

Case 5. Arnljot G. J.nr. 428611941. 

Man aged 22. In 1936 he had erythema nodosum and pleurisy of the 
left lung. Some months later pericarditis exsudativa developed. He was 
treated with punctions. Later he had bilateral pleural effusion and asci- 
tes. He was treated with thoracocentesis and laparocentesis. He was 
hospitalized for one year. There was some improvement, but later he 
got worse and became dyspneic. He was admitted to Medical Depart- 
ment B 1940. Status: Slight cyanosis. Dilated veins in the neck. 
Edema on the crura. E.R. 120/90. Cor: Ictus could hardly bo felt. Ab- 
domen: Enlargement of the liver. Abdomen was large and distended 
because of ascites. Ecg.: Myopathia, small amplitudes. 

X-ray: Symphysis pericardii, diminished amplitudes. No deposits 
of Ca. He was treated with a low-salt diet and diuretica. The effect was 
only temporary. He was transferred to Surgical Department A, and 
*"/2 1911 under ether narcosis Pericardiectomia farlialis (Prof. Holst) 
was done. An anterior incision was made. The third to sixth costal car- 
tilages and the adjacent parts of the ribs were reseeted. The pericar- 
dium was about 3 mm. thick. It was stripped off the front of the heart 
with but little bleeding, for the most part by blunt dissection, A piece, 
the size of a childs hand, was resected. The wound was drained. There 
were no complications in the postoperative period, A considerable im- 
provement followed the operation. The edema and cyanosis disappeared, 
but when he was discharged 174 1941 he .still had ascites. The use of 
diuregan was continued until Dec. 1943. He then felt quite well and 
worked as a clerk. In January 1945 he had a febrile pulmonary disease, 
and after this he again had symptoms of insufficiencia cordis. At in- 
vestigafon in August 1945 he had edema but no ascites. The liver 
was enlarged. All symptoms of insufficientia cordis disappeared after 
four week’s bed-rest. 

Case 6. Arne H. J.nr. 6354J1941. 

Man aged 20. In 1937 he noticed the fact that he did not stand anv 
great efforts, and he fainted during a sports achievement. In the year 
1940 he developed dyspnea. He was admitted to Medical Department 
B 7 ii 1940. Status; Slight cyanosis. Dilated A-^eins on the neck. R.E,. 
120/90, Gor: Ictus cold not be felt. Abdomen; The liver was enlarged. 
The abdomen was enlarged and distended because of ascites. Ecg. 
Myopathia, small amplitudes. X-ray; Enlargement of the heart, depos- 
its of Ca anterior to the right ventricle. Diminished pulsations. The 
patient was treated with a low-salt diet, diuregan and laparocentesis. 
Ihere was no effect from the treatment, and later he developed-edema. 
He was transferred to Surgical Department A, and 17 , 1941, under 
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nitratracLeal narcosis Pcricardieclomia farlialis (Prof. Holst) was done - 
An anterior incision was made. The third to sixth costal cartilages and 
the left half of the sternum were resected. A slit in the left pleura oc- 
curred. This was sutured. The pericardium was markedly thickened 
and hard. No pulsations of the heart could be seen. The pericardium 
was almost totally calcified and laying as a coat of mail around the 
heart. Anterior to both ventricles the pericardium could be stripped 
off comparatively easily, for the most part by blunt dissection. The 
extirpated piece measured 10 X 12 cm. After the resection of the 
pericardium the pulsations became comsiderably larger, and the E.E. 
rose from 110 to 130. The wound wms drained. In the postoperative 
period the temp, rose to 39° C. The patient was exhausted and had a 
rapid pulse. A haematoma developed in the wound. After this was 
emptied, the heart function improved considerably. However, he de- 
veloped a bilateral pleural effusion, and the ascites increased. He was 
admitted to Medical Department B in Oct. 1941, and April 1943. At the 
time of both these investigations he had ascites, and he was treated with 
laparocentesis. In Maj- 1943 he went to Sweden. In a letter in May 
194G he gave the following information; He continued to use diuregan 
until July 1944. Since then he has had no need for any medicine. He has 
710 ascites and no edema. He is at work as a dentist technician. 

C'rtsc 7. Leif H. J.nr. 6455(1945. 

^lan aged 17. In February 1944 he had pneumonia. He had a relapse 
twice, and developed a pericarditis exsudativa. He was treated in Vest- 
fold Fylkessykehus. The diagnosis was pericarditis tuberculosa. In the 
autumn of 1944 he developed symptoms of insufficientia cordis, viz. 
ascites and edema. 

He was treated with a low-salt diet and diuregan. The venous pres- 
sui-e was 320 mm. As there was no effect from the medical treatment, 
the patient was transferred to Surgical Department A. Status; No 
edema. Dilated veins in the neck. R.R. 105/75. Cor: Ictus could not be 
felt. Abdomen; Large and distended because of ascites. Beg.; Small 
amplitudes. Inverted T- waves. X-ray: Slight enlargement of the heart. 
Diminished pulsations. Right pleural effusion. 1712 1945 under intra- 
traclieal narcosis; Pericardieclomia 'partialis (Prof. Holst). A left dor- 
solateral intercostal incision in 6 th. intercostal space was done. This 
incision gave a very good approach to the heart. The pericardium parie- 
tale was about one cm. thick. It was extirpated almost totally, and 
only a little remnant was left posteriorly. Pericardium viscerale was 
considerably thinner, but this too was stiff. It was extirpated over 
the left ventricle and practically over the whole front of the right 
ventricle and the atria. The wound was sutured airtight. A considerable 
postoperative reaction followed, and the temperature rose to 40° C. 
In a week the condition improved. The symptoms of insufficientia 
cordis decreased. The pleural effusion disappeared. He left the hospital 
®/i 1946, at which time he still had ascites. Microscopic diagnosis was 
pericarditis tuberculosa in a fibrous stage. Follow-up-investigations 
in Yestfold Fylkessykehus in June 1946 showed considerable improve- 
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ment. He had no edema, no ascites and no dilated veins m the neck. 
He tired after unusual exertion. Otherwise he felt quite well. The venous 
pressure was 100 mm.' He had taken up his interrupted schooling. 


Case 8. Olav T. J .nr. 1270fl945. 

Man aged 23. In Sept. 1939 he had pleurisy in the right lung, 
He.'was in bed for two months. In July 1940 he had bilateral pleurisy 
and pericarditis, and he developed ascites. . . , 

He was treated for two years in several provincial hospitals, where- 
after he was admitted to Medical Department B. He was treated with a 
low-salt diet and diuretica. This had a temporary effect. In May 1943 
he was operated upon for epididymitis tuberculosa. At the last ad- 
mittance before operation in August 1945, the patient had palpitations 
and dyspnea on the slightest exertion. Status: Slight cyanosis. Con- 
siderable edema on the crura. Dilated veins in the neck. Cor; Ictus could 
not be felt. Abdomen: Large and distended because of ascites. The liver 
was enlarged: Bog.: Myopathia. X-ray: Slight enlargement of the 
heart. Diminished pulsations. He was transferred to Surgical Depart- 
ment A, and -^/s 19^5 under ether narcosis Pericardiectomia partialis 
(Prof. Holst) was done. An anterior incision was made. The third to 
fifth costal cartilages and the adjacent parts of the ribs were resected. 
Pulsation of the heart could hardly be seen. The pericardium was 
considerably thickened. It was comparatively easily stripped off the 
front of almost the whole heart. The pulsations of the heart got far 
better after the resection of the pericardium. Slits in both pleura occur- 
red. These were sutured. In the first period after the operation the 
patient was considerably exhausted. He developed an axillary vein 
thrombosis. During the following months there was considerable im- 
provement. He was discharged ==/io 1915. He then had slight edema, 
and the ascites had decreased considerably. He was obl’ged, however, 
to continue the use of diuretica. At follow-up-investigation ”/n 1945 
there was no cyanosis, no edema and no ascites. The use of diuregan 
was discontinued, but he still used urea 15 gr. X 3 daily. In a letter in 
July 1946 he said that the improvement continued. He had no dyspnea 
now. Sometimes he had slight edema. The improvement was greatest 
in the last months.- 


Case 9. Lars B. J.nr. 5873J1945. 

Man aged 17. In 1943 he had pleurisy in the left lung. In the autumn 
^ 1944 he had exsudative pericarditis. He was treated with punctions. 
He developed symptoms of insufficientia cordis viz. enlargement of the 
liver, ascites, edema and dilated veins in the neck. In April 1945 in 
another hospital a cardiolysis was done. There was no effect from this 
operation He was admitted to Medical Department B in Nov. 1945. 
Status: Slight cyanosis. -Edema of the crura. Dilated veins in the neck. 
Thp venous pressure was 260 mm. K.E. 105/60. Abdomen: Large and 
distended because of ascites. Beg.: Myopathia, small amplitudes. X- 
xay: No . enlargement of the heart.- Diminished- pulsations. He was 
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treated with, a low-salt diet, diuregan and lapaiocentesis. The treatment 
had no effect. He was transferred to Surgical Department A, and 
19‘16 under intratracheal ether narcosis Pericardiectomia 'partialis (Prof. 
Holst) was done. An anterior incision was made. There were consider- 
able adhesions between the scar and the pericardium. The pericardium 
was thickened and hard. The thickness was about 3 — 4 mm. It was 
stripped off the front of almost the whole heart, for the most part by 
blunt dissection only. A tear in the right pleura occurred. This was 
sutured. The wound was drained. After the operation he constantly 
had edema and ascites and had to be treated with diuretica and laparo- 
centesis as before the operation. The reproduction of the ascites, how- 
ever, was slower than before the operation. He was discharged ’/b 46. 
The condition was not far better than before the operation. The venous 
pressure still was 260 mm. 


Summary. 

The author reports on the surgical treatment of 9 cases of peri- 
carditis constrictiva. Cardiolysis was done in two cases. One of 
these died a few hours after the operation. In the surviving case 
there was no effect from the operation. In seven cases pericardiec- 
tomia partialis was performed. There was no postoperative death. 
In four cases a considerable improvement followed the operation. 
All these patients are fit for wmrk, and are practically symptom- 
free. In three of these cases the period of observation is long, viz. 5 
tO' 8 years. In the fourth case it is only some months. In one of the 
three remaining cases the result may be good, but the period of 
observation is too short. In one case it is doubtful that any effect 
will follow the operation, and in one case the operation had no 
effect. This patient died three years after the operation. It is re- 
commended that the operation is performed under intratracheal 
narcosis and that a dorsolateral transpleural incision is used, 
as this gives a good approach to the heart, and the thoracic 
wall can be reconstructed after the operation. It is furthermore 
recommended to operate at an sufficiently early stage in the disease 
before irreversible changes in the liver and myocardium have 
occurred. 


Zusainmenfassung. 

Der Verfasser berichtet uber die chirurgische Behandlung von 
9 Tallen von Pericarditis constrictiva. In 2 Pallen wurde Car- 
diolysis ausgefiihrt. Der eine Patient starb wenige Stunden nach 
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der Operation. In dem anderen ITall war die Operation oline Wir- 
kung. Pericardiectomia partialis wurde in sieben Fallen ausgefubrt. 
Es war kein Todesfall. Eine betracbtlicbe Verbesserung wurde 
in vier Fallen beobacbtet. Alle diese sind arbeitsfiiliig, und sie sind 
fast symptomlos. Drei von diesen Fallen sind in 5 bis 8 Jabre nach 
der Operation beobacbtet worden, wabrend ein Fall nur einige 
Monaten nacb der Operation beobacbtet ist. In einem Fall mocbte 
das Resnltat gut werden. Die Beobacbtungszeit ist docb sebr kurz. 
In einem Fall ist es zweifclbaft ob die Operation wirkungsvoll 
wird, nnd in einem Fall war die Operation obne Wirkung. Dieser 
Patient starb 3 Jalire nacb der Operation. Es wird empfoblen die 
Operation durcb einen dorsolateralen transtboracalen Sebnitt 
in intratracbealer Karcose auszufiibrcn, als dieser Sebnitt einen 
guten Zugang zum Herz gibt, nnd der Brustwand nacb der Opera- 
tion rekonstruiert werden kann. Es Avird weiter empfoblen in einem 
friiben Stadium zu operieren, ebe dauernde Veriindcrungen im 
Leber und Myocardium entstanden sind. 


Il£*sum6. 

L’auteur fait rapport du traitement de neuf cas de pericardite 
constrictive. Deux malades ont subi nne cardiolysic. L’un est mort 
quelques beures apres Toperation, et cbez I’autre roporation n’a 
eu aucun effet. Sept malades ont etc soumis a une p6ricardectomic 
partielle, et personne n’est mort a cause de I’operation. Cbez 
quatre malades I’operation 6tait suivie par une amelioration con- 
siderable. IIs sont tons capables de travailler, etn’ont pas de troub- 
les. Dans trois cas la periode d’observation est assez longue, de 
cinq a buit ans. Dans un quatrieme cas clle n’est que quelques 
mois. Cbez un malade le resultat sera vraisemblablement bon, 
mais a present le temps d observation est trop court. Dans un cas 
il semble douteux si 1 operation aura de I’effet, et dans un autre 
elle n en avait pas. Ce dernier malade est mort trois ans apres 
1 operation. II est xecommande d’operer sous anestb^sie gencrale 
intratracbeale, et de se sorvir d’une incision dorsolaterale trans- 
pleurale. Cette voie d abord donne un bon acces au coeur, et perniet 
de refaire la paroi du tborax apres I’opdration. II est aussi recom- 
mande d’operer dans un stade peu avanc6 de la maladie, avant 
que des alterations irreversibles du foie et du myocarde ne soient 
developpees. 
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rrom Surgical Department I of tlm Sahlgrenian Hospital Gothenburg. 
(Former Chief*. Professor SVBN JonANSSON.) 


Subcutaneous Ruiiture of tlie Tendon ol the 
Tibialis Anterior Muscle. 

By 

ERIK MOBBRG. 


In 1928 Bruning described two cases of rupture of the tendon 
of the m. tibialis anticus, and in 1934, in connexion with the 
publication of another two cases, Burman gave a good description 
of the injury, its diagnosis and treatment. These cases are briefly 
reviewed below as No. 1 and No. 2 (Brunixg) and No. 3 and No. 4 
(Burman). 

Case 1. Man, aged 69 years. Trauma one year earlier ns a result of an 
automobile wheel running over his foot. Only mild trouble arose and 
this rapidly receded. No complaint until one year after this trauma, 
when sudden pains without observable external cairse arose in the same 
foot at the attachment to the tibialis anticus. The symptoms subsided 
after a few minutes. One week later a hasty movement was followed by 
a sudden pain in his foot as if something had broken off. The pain passed 
off after 10 minutes, but he could then only walk with difficulty and 
caution. After another week there was a mild, indirect trauma followed 
by the same pain, after which he consulted a physician. The tibialis 
anterior tendon could not be felt in its proper place. Dorsal flexion 
16° less than on other foot. Conservative treatment with fixation in 
dorsiflexed position. The injury healed under this treatment so that 
the pains only appeared when he made missteps or was walking on 
uneven ground. The tendon of the tibialis was still missing from its 
proper place. Shortly afterwards the patient died of heart attack. 

Case 2, Man, aged 4S. Kicked at an object and immediately had a 
sensation of “dropping of the foot”, followed by a feeling of weakness. 
Swelling, no notable pain. Operation a week later showed that the ten- 
don was torn off in its substance at about the level of the lower margin 
of the annular ligament. Suture. Fixation in plaster. Full normal func- 
tion of the foot was obtained as a final result. 
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Case 3. Man, aged -13 tjrars. F<>11 when 8ki-ing, witli liis foot in plnntnr 
floxion. .At opt'rntioii, ;<i(r„s wore .sctMi of nn old Iincinorrhnpc in the 
tendon. Hutnre. Conijdetf* restoration. 


•/. Man, atjed 25 i/rars. CJront violence in direction of innximum 
inantar flexion. All the toes were dislocated dorsally and anterior tibialis 
w.as torn off with a .small fra.ument of bone at the attachment, which 
j)revent<'d rt'tntction of the tendon. Conservative treatment and an 
arch snj)|>ort ijave a itood result. 

'J’lie author ha.s been unalde to find more reports of this injury 
thaji thc.se, hut has himself observed another four cases, reported 
below as Xos. 5 to 8. Two of these are ojierativoly verified and the 
patients have been restored to health bj* surgical means. 

Ca«' 5d Man, aijrd 50 [tears. I'olice man. Seven weeks before admission 
the patient .dippi-d, fell, and caught his riglit foot under him in .such a 
way that it was in maximum jdantar fh'xion. In spite of considerable, 
immediate pains he was able to get up and walk without aid a couple 
of hundred metros to his hoim'. rmmediately a ])ronounced swelling 
appeared anteriorly over the aidde-joint , where discoloration arose and 
spread <lown the medial side of the font. The patient kept quiet indoors 
a couple of days, but soon started work again, in the course of which, 
however, he was troulded by a considerable swelling round the ankle, 
a feeling of weakness in the foot and stiffness in the ankle. Three week.s 
after the first accident he slipped again and had increased trouble in 
movement and increased swelling over the front of the ankle-joint. 
Since then lie had been unsteady in liis ankle and felt stiff and weak 
in the ankle-joint. On e.xamination the absence was noticed of the 
normal outline of the tibialis tendon. The tendon could not be palpated 
in its proper place, but a few centimetre.s above the ankle at the same 
place a mildly tender resistance, fully the size of a hazel-nut, could be 
felt, rmmediately below this there was noticed a depression. Dorsal 
e.xtension of the foot was po.ssiblo to a not quite normal e.xtent, but the 
gro.ss power was considerably lower than on the other side. X-ray 
examination showed no bony changes. 

As the patient’s symptoms were rather mild and his ability to walk 
was not notably reduced, he preferred a trial with conservative treat- 
ment to the suturing of the tendon proposed ns nn alternative. A letter 
from the patient three years after the trauma .states that the foot lias 
gradually become so restored without surgical treatment that practic- 
ally no trouble remains. The patient can walk and run ns normally. 

Case Lorry Driver, aged dG years. Eight years before being examined 
the patient’s right foot had been subject to direct trauma through a 
couple of heavy iron girders falling on it. A transverse fracture arose 

* The enso was ob.'sorvccl 1011 by the author at tho l anforcanstalt (Cripples 
Institute) in Stockholm (Former Chief: Professor JI. Waldexstrom). 
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tkrougli the base of the third metatarsal bone, though there was no 
considerable dislocation. In addition a small corner close to the proximal 
joint-surface on the first metatarsal bone was torn away. After fixation 
of the foot in plaster of Paris for two weeks, followed by relief of the 
pressure by means of an arch support the patient was so improved 
that he could be fully at work. He had stopped using the arch support. 
At an examination for another affection the patient stated that he could 
not stand on the heel of his right foot, and further complained of some 
fatigue under the arch of the foot. 

On examination the tendon sheath enclosing the lower part of the 
tibial tendon was felt to be empty. The muscular power on dorsiflexion 
of right foot did not amount to more than one-third of that on the left 
side, while the range of movement was only slightly less. On account 
of the slight symptoms and the age of the patient surgical measures were 
not considered to be indicated. 

Case 7. Bank Official, 46 years. One month before admission the 
patient caught his heel on a staircase and slipped. He then felt a light- 
ning-like pain in his left foot, and a swelling quickly arose on the upper- 
most part of the dorsum. The symptoms were otherwise insignificant. 
Since then, however, the foot had clamped when the patient was walking 
because he “could not lift his toes”. 

At the examination a defect was felt in the tibialis anterior tendon 
at the level of the malleoli. The muscular power in dorsiflexion was 
greatly reduced. This movement could be carried out only with the toes 
in active superextension. On operation (under spinal anaesthesia) it 
was found that about one centimeter from its insertion the tendon was 
torn away and was connected with its insertion point by only a few thin 
overstretched fibres. From a functional point of view there was thus 
a complete break in continuity. The drawn-up tendon could be sutured 
with silk to the distal fragment and the adjoining periosteum. This was 
followed by fixation of the foot in plaster for seven weeks in mild dorsi- 
flexion. Good function was obtained, but the range of movement and 
muscular power in dorsiflexion is still reduced. 

Case 8. Building Joiner, aged 62 years. On day of admission his heel 
had caught when he was walking downstairs, his foot thereupon coming 
with a jerk in a position of great superflexion. Severe pains immediately 
arose, but these passed off in about 10 minutes, after which the patient 
was able to walk again. He noticed, however, that his foot snapped at 
every step and that its power of dorsiflexion was bad. The patient 
consulted a practitioner (Dr. G. Viewig), who sent in the patient under 
a complete and accurate diagnosis. On examination, the normal outline 
o the tibialis tendon could not be observed and the tendon sheath 
felt empty from the ligament down to the attachment. There were 
only a slight swelling and but very little tenderness. The power of ex- 
tension in the ankle-joint was much restricted. 

On operation the tendon was found to be entirely torn off immediately 
above its attachment, and the proximal stump was retracted a few cen- 
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timctrcs. Tiic tendon-ends were fibrously frayed. Excision was per- 
formed for histological examination. The tendon was sutured to its 
attachment with silk. After suture of the skin the foot was fixed in 
plaster in slight dorsiflexion for six weeks. Histological examination 
showed degenerative clianges in the tendon, in part mucoid degenera- 
tion (Forsselius). 

Tlie function of the foot was completely restored, and the patient 
was at work 14 weeks later. 


Table. 


Case 

Ago 

Trauma 

. Tlicrapy 

Residual 

s^'mptoms 

1 

G9 

Several minor 

j Conservative 

mild 

2 

48 

Kick witli foot 

1 Sutnro of tendon 

0 

3 

45 

Caught foot while skiing 
Violent trauma, foot dragge 
after locomotive 

i Sutnro of tendon 

0 


25 

d 1 Conservative 

1 

0 

5 

50 

Slipped 

( Conservative 

0 

G 

38 

Blow from falling iron girder 

1 Conservative 

mild 

7 

4G 

Heel eauglit 

1 Suture of tendon 

mild 

8 

G2 

Heel caught 

j Suture of tendon 

0 


All the known cases have thus reference to men. Rupture of 
the tendon itself has only occurred in middle-aged and elderly 
men. In case 4, a young man, the bone attachment of the tendon 
vi'as torn off instead. In case 6, a somewhat younger man, the 
violence was direct. In the other cases the violence was indirect 
and in several astonishingly slight. As a rule the violence consisted 
of a considerable super flexion of the foot plantarly, doubtless as 
a rule combined with a powerful contraction as response of the 
muscle. In a case or two the rupture e^ddently took place partially 
and in stages from very slight traumata, a method of rupture that 
is well ImovTi from, for instance, the corresponding subcutaneous 
ruptures of the achilles tendon. 

Ens has shown in experiments on cadavers that a normal tibialis 
tendon does not allow itself to be torn off. The cases reported 
above also indicate that true rupture of the tendon only occurs 
in tendon tissue of reduced strength, i. e. at a somewhat advanced 
age or after earlier trauma (case 1). In one case (8) histological 
examination confirmed the assumed degeneration in the tendon. 
Thus, the conditions are entirely analogous with those in ruptures 
of the tendon of the supraspinatus in the shoulder (Codman, 
Lindblom). 

The ruptures of the tendon are localized to the passage under 
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th,e crucial ligament. On examination immediately after tlie injury , 
if the patient tries to tense the tendon, the normally distinctly 
visible and easily palpable outline of the tendon does not appear 
at all. Sometimes the site of the rupture itself can be felt. 

The immediate symptoms are astonishingly small and very 
transient. Walking ability is not lost as a rule. Local haemor- 
rhage and swelling are often rninimum. The foot cannot, however, 
be lifted properly on walking but may fall down into a pes equinus. 

Secondarily, too, tlie loss of mobility is not great, and it seems 
as though no considerable loss of function is to be expected from 
the injury unless special demands are placed on the foot. Some 
restriction in movement, reduced strength, and secondary pes 
planus will be the ultimate result. The conservatively treated 
cases show this quite clearly. This is presumably attributable 
to the fact that the function of the muscle can be replaced to an 
essential extent by the powerful toe extensors. 

Thus, the loss of the tibialis function through a trauma of this 
kind by no means causes such inconveniences as are brought about 
by a loss of muscular function through a poliomyelitis. The reason 
for this, of course, is that the injury caused by the latter affection 
is extremely seldom confined solely to the muscle mentioned but 
also involves more or less paresis of the other anterior muscles of 
the lower leg. 

In spite of the relatively good results shown by conservative 
treatment a suture of the tendon is doubtless desirable unless 
surgical interference is contra-indicated, as restoration seems 
to be more rapid and effective and the operation seems to involve 
but very small risk. In cases where prolonged retraction of the 
tendon has developed so strong a muscular contracture that the 
tendon-ends cannot be brought together the diastasis can doubtless 
be bridged over with the aid of the tendon of the extensor hallucis 
longus, the stump of the proximal tibialis being sewn to the tendon 
mentioned and the hallucis tendon divided at the dorsum, where- 
upon the proximal stump of the external hallucis is drawn down 
to the attachment point of the tibialis anticus through the tibialis 
sheath in the ligamentum cruciatum and is here fixed under dorsal 
extension in a groove chiselled in the bone. The distal portion of 
the extensor hallucis can be connected to the tendon of the long 
extensor of the second toe. This operative method has been used 
with success by the author in a case of inveterate severance of the 
tibialis anticus caused by a complicated fracture of the lower leg. 
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Euptiire of the tendon of the tibialis anterior in the foot thus 
seems to be both a rare and not very serious injury. None the less, 
it is of interest as a link in the important detailed diagnosis of those 
injuries in the ankle region ivhich only too often (just as in cor- 
responding cases of the shoulder joint) are dismissed with the 
uninforming diagnosis "distorsio” vdth its attendant schematic 
therapy, instead of being analysed into its various forms, each of 
wliich requires its special effective treatment. 

Summary. 

Four cases of subcutaneous rupture of the tendon of the tibialis 
anterior in the foot are described, two of wliich were operated on, 
while the two others were treated conservatively. Four cases 
previously published are reviewed. Evidently this rare rupture 
takes place only in connexion ivith earlier pathological changes in 
the tendon. 

Zusammenfassiing. 

Der Verfasser legt vier Falle von subcutaner Zerreissung der 
Sehne des Muse, tibialis anterior vor. Zwei von diesen sind mit 
Operation, zwei dagegen ohne solche behandelt worden. Noch 
ider Falle der Literatur werden erwahnt. Diese seltene Zerreissung 
scheint nur bei pathologischen Veranderung an der Sehne statt- 
zufinden. 

Kdsum^. 

L'auteur decrit quatre cas de rupture des tendons du muscle 
tibial anterieur du pied, dont deux ont ete operes avec succes 
tandis que les deux autres ont ete traites sans operation, le premier 
avec un resultat entierement bon, Fautre avec tres peu de detri- 
ment restant. Quatre cas publics auparavant sont referes. II est 
evident que cette rupture peu commune ne se presente que quand 
il existe deja des changements pathologiques au tendon en question. 
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(Chief: RuDOLi? Brandberq M. D.) 


€aiicer of tlie Colon and a Detail of Opei’aliYe 

Technique. 

By 

RUDOLF BRANDBERG and TORE EKBLOM. 


On perusal of the literature pertaining to cancer of the colon, 
one finds that a palpable improvement has been achieved in the 
results of treatment during the last decade. A trend is apparent 
towards numerical increase of operable cases, and towards a 
reduced operation mortality. As the most important factors for 
the latter can be quoted: improved methods of anaesthetization 
and operative procedure, careful pre-operative management, and 
material advances in the prevention of conditions due to post- 
operative shock and infection. However, where the surgery of 
colonic cancer is concerned a considerable operative death rate 
must be taken into account, as the patients to be subjected to 
operation consist largely of older individuals with impaired general 
condition, "flabby” obesity, diseased organs of circulation etc.; 
they are, in other words, often distinctly unfit for surgical inter- 
vention. 

For colonic surgery in general the following facts regarding this 
part of the intestinal tract are of decisive significance: 

1. The wall of the colon is com'paraiively thin and particularly 
deficient in the constituent most essential for suturing, viz. the 
musculature. The removal, for the purpose of placing sutures, 
of the epiploic appendages and other structures of adipose tissue, 
results in a more or less impaired blood supply to the divided ends 
of the bowel. 
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2. A plentiful flora of virulent bacteria is continually present 
in the colon. The chemotherapeutics hitherto available exert only 
a moderate inhibitory action on the bacteria in question. Thus, 
in the case of colonic resection a much more serious infection 
risk has to be taken into account than 'when dealing with 
any other part of the intestinal tract. 

3. The colon is a distinct depot organ, and the difficulties of 
completely emptjdng a normal colon by purging or enemata are 
overwhelming. With pathological processes entailing restricted 
passage or obstruction, complete evacuation of the colon not 
infrequently proves quite impossible, even after procedures in 
order to establish decompression. Consequently, one is now and 
again compelled to operate on a more or less filled colon. 

Whereas the above circumstances constitute definite dis- 
advantages, a distinctly favourable fact is that a complete fistula 
can be made wherever desirable in the colon, without occasioning 
disturbances of the nutrition, or of the fluid and salt balances. 
Only the caecum, as was shown- by Brandberg, constitutes under 
certain conditions an exception to this rule. By the establishment 
of such a fistula the desired portions of the colon can be excluded 
from the faecal current, and the difficulties specified above can 
thus bo counteracted, but by no means completely overcome. 

Ileocaccal resection may, as regards operation risks, on theoret- 
ical grounds be stated to range right between resection of the 
small bowel and colonic resection. The procedure does not impli- 
cate any special problems from technical or other points of view. 
The fact that it nevertheless carries a considerable mortality can 
be attributed principal!)’’ to the unsatisfactory condition of the 
patients to be operated upon, not to imperfect operative tech- 
nique. Fatalities owing to post-operative peritonitis and similar 
complications are comparatively rare. 

The procedures for removing the caecum and ascending colon, 
that have to be taken in consideration besides of primary 
ileocaecal resection, are the following: 

1 . Bliiltiple-stage resection according to Bloch-Mihulicz, favoured 
particularly in American quarters, by Lahey cl at., even for resec- 
tion of the right colon. In this operation the nethermost portion of 
the ileum is mobilized in order to form the proximal loop of the ex- 
teriorizated bowel. The procedure does thus not achieve less impair- 
ment to the patient than does ileocaecal resection, nor has it ap- 
parently brought about an appreciable decrease in the death rate. 
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pves little pain to the patient and can be done without anaesthet- 
ization. The closure of the colostomy is conveniently carried out 
under simple local anaesthesia. Neither can the fact that the 
various procedures have to be spread over a fairly long period, 
sometimes ranging from 2 to 3 months, possibly be regarded as a 
more serious drawback. It is often stated that by the Bloch- 
Mikulicz method the mesocolon with the glandular metastases 
situated there might be less effectively removed than by primary 
resection. This contention is clearly erroneous. The removal of 
a mesocolon is not a procedure inseparably connected with 
the method of resection adopted, but constitutes a fairly inde- 
pendent technical detail. The real disadvantage of the Bloch- 
Milailicz multiple-stage operation lies in the fact that it can be 
employed only if on either side of the affected area loops can be 
formed of sufficient length for exteriorization. Consequently, it 
cannot be used in the nethermost portion of the sigmoid flexure 
and in the pelvic colon. If it is intended to employ the Bloch- 
Mikulicz procedure for a tumour situated in the caecum and 
proximal portion of the ascending colon, the proximal loop of 
the exteriorizated bowel should consist of the terminal part 
of the ileum. This is an obvious disadvantage. Where obese 
subjects are concerned the Bloch-Mikulicz procedure often proves 
difficult on account of the ample fat deposit in the abdominal 
wall. 

One-stage resection of the colon, possibly subsequent to the for- 
mation of a relieving fistula, is clearly the most reasonable and 
appropriate procedure; only the disadvantages of this operation 
have led to other methods of resection being introduced and 
approved. Attempts to restrain, by technical measures, the con- 
sequences of leakage after one-stage resection have not been 
lacking. Thus, Babcock uses a glass tube shaped like a lamp- 
glass, which is inserted towards the site of resection, or else 
special glass aspirators connected with various suction contriv- 
ances. With this technique he had a mortality of 18 per cent 
among 252 operated cases, whereas after one-stage anastomosis 
without special precautions 9 fatalities out of 26 were noted 
(death rate, 35 per cent). — Decker tried to separate the site 
of resection from the rest of the peritoneal cavity by packing 
gauze around the former. When sufficient demarcating adhesions 
had formed after some time, the pacldng was removed. Decker 
reports on a series of 17 cases treated in this way, with 2 fatalities 
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from pneumonia and pulmonary embolism respectively. In 6 
cases a faecal fistula developed in the site of resection, which 
however soon closed spontaneously. By the method adopted 
Decree was able to prevent peritonitis. 

From 1940 onwards we have used at the surgical department 
of Sodersjukhuset another method, employed by Brandberg 
for some years, in order to separate the site of resection from the 
peritoneal cavity. The procedure is remarkably simple and adds 
only a few minutes to the time required for operation. On resec- 
tion for tumour or other conditions of the descending colon, 
the site of operation is separated from the rest of the peritoneal 
cavity, after open resection performed in the ordinary way with 
end-to-end anastomosis, by suturing the peritoneum on to, or 
over, the resection margins, and the peritoneal cavity thus formed 
is drained. When operating on the descending colon and the 
sigmoid flexure, the parietal peritoneum from the median part of 
the incision wound is affixed to the median and anterior aspects 
of the intestine, and the suture is continued upward and down- 
ward until the lateral wall of the abdomen has been reached. In 
this way the entire area of resection can be separated without 
difficulty from the rest of the intra-abdominal space; the cavity 
is drained through the incision wound. 

When resecting the nethermost portion of the sigmoid flexure 
and the pelvic colon, the site of resection is attached by sutures 
beneath the peritoneum in the fossa Douglasi, and the cavity 
thus formed is drained extraperitoneally. In the majority of 
cases this is most conveniently done by establishing a tunnel- 
shaped communication with the lower angle of the abdominal 
wound (median incision). In other instances it can be of advantage 
to direct the extraperitoneal tunnel towards the left iliac fossa, 
and to let it run out into a small supplementary incision in this 
region. 

The separation measures detailed above prove entirely satis- 
factory safeguards against peritonitis. In several instances we 
have observed considerable septic discharge from the site of 
operation, in some cases even faecal fistulae, without any reaction 
whatsoever from the peritoneal cavity. The infection has as a 
rule subsided within a short period, and all the faecal fistulae 
have very soon^ closed spontaneously. No obstruction due to the 
affixture of peritoneum was ever noted. 

However, separation of the site of resection is practicable 
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only in^ the left portion of the colon; but this is notoriously the 
region in which most of the colonic cancers are found. In our 
opiiiion, the method is of definite value. 

In cases of tumoui-s involving the caecum, ascending colon 
and hepatic flexure, we recommend primary ileocaccal resection. 
For the rather rare tumours of the transverse colon, multiple-stage 
resection according to Bloch-Mikulicz might be considered the 
most appropriate procedure. 

Our material of colonic cancer, comprising all the cases treated 
from May 1st, 1940 to April 30th, 1946 is not particularly com- 
j)rehensive as compared with certain foreign series, but it allows 
of comparison with previous Swedish surveys. 

In all, 107 cases of colonic cancer were hospitalized during that 
period. Our colonic cancer patients frequently arrive at the 
hospital in poor condition, depending on the fact that to a very 
large extent we have to admit the clientele of the nearby muni- 
cipal homes for the aged and other charitable institutions. 

Further, in our series the average age is comparatively high, 
as will be seen from Table 1. 75 patients, i. e. 70 per cent, were 
more than 60, and about 30 per cent more than 70 years of age. 
Paus quotes 35 to 40 per cent between 61 and 70 years, Finstbrer 
about 45 per cent over 60 years, Cattel 10 per cent over 70 
years, and Johnsson (Lund) had 65 per cent over 60 years. — 
The advanced age of the colonic cancer patients entails a con- 
siderable incidence of concurrent diseases, and the resistance of 
those patients to surgical intervention is accordingly decreased; 
however, in many quarters, inter alia by Finsterer and Adams, 
it has been emphasized that few patients are too old or too feeble 
for operation. This as a rule has also been the principle followed 
by us, if the tumour could be considered to be operable. In our 
series, serious concurrent diseases, e. g. cerebrospinal syphilis, 
cerebral thrombosis, gangrene of the foot, grave cirrhosis of the 
liver, and cancer in other organs, were present in 11 cases, i. e. 
10 per cent. 

The operability is to a high degree affected by the duration of 
the condition prior to admission. It has always been a desideratum 
that the diagnosis should be established as early as possible. 
However, in this respect no progress whatsoever seems to have 
been made in our country for the last few years, at least according 
to the evidence afforded by our material. Table 2 shows the con- 
dition of the patients immediately on admission. Thus, 58 cases 
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Table 1. 


Age Incidence. 



Under 

50—60 

61—70 

71—80 

Over 

— 

Total 


50 Y. 

Y. 


Y. 

SOY. 

No. of cases hospitalized 


15 

44 

26 

6 

107 

for cancer of the eolon. 

16 

Of these, resected 

12 

9 

25 

14 

3 

63 

Deatlis after resection .... 

1 

0 

4 

3 

0 

8 


-were admitted at far advanced stages. — As revealed by Table 2, 
in our series comprising 107 cases, 16 ‘patients were admitted witb 
perforation (peritonitis or abscess), 13 displayed evident metastases 
(liver metastases, ascites), and 29 suffered from acute ileus. 


Table 2. 

Condition on Admission. 



General con- 
dition com- 
paratively 
satisfactory 
or impaired, 
but without 
complications 
demonstrable 
on admission 

Acute 

ileus 

Perfo- 
ration 
(peri- 
tonitis 
or ab- 
scess) 

Mestastases 

(palpable 

liver 

metastases, 

ascites) 

Various con- 
current dis- 
eases (cere- 
bral throm- 
bosis, grave 
hepatic 
cirrhosis, 
gangrene of 
the foot, can- 
cer of other 
organs, etc.) 

Total 

No. of cases 
hospitalized . . 

38 

29 

16 

13 

11 

107 

Of these, re- 
sected 

32 

23 

2 

2 

4 

63 

Deaths during 
hospitalization 

2 

5 

11 

4 

4 

26 

Of these, after 
resection 

2 

4 

0 

0 

2 

8 


In cases with diffuse faecal peritonitis the condition is notor- 
iously hopeless, but when dealing ^vith abscess formation we car- 
ried out resection in 2 cases, both with favourable results. We per- 
formed resection in 3 cases in spite of evident metastases, and all 
the patients endured the operation well. The presence of less 
extensive metastases in the liver or in the lymph nodes adjacent 
to the aorta does not argue against the removal of an otherwise 
operable tumour. Symptoms of intestinal obstruction, haemor- 
rhage, absorption via the usually ulcerated growth, etc. are pre- 
31 — i64287. Acta chir. Scandinav. Vol. XCV. 
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vented by^ tbe resection; moreover, it stands to reason that tbe 
operation is apt to exert a favourable influence on tbe psyche of 
the patient. The patients may, at least sometimes, be afforded 
some fevr years of comparative comfort. 

Ileus associated with cancer of the colon is supposed to affect 
the prognosis very tmfavourably. In addition to our 29 cases of 
acute ileus, there were 32 cases of subileus or chronic obstruction; 
symptoms of ileus thus occurred in 61 instances, i. e. 57 per cent. 
In more extensive surveys the incidence of ileus is usually stated 
to range from a quarter to one-half of the cases. According to 
Wangensteen, acute or chronic ileus is present in one-third of 
the cases of colonic cancer. To quote some figures, Korte reports 
39 per cent, Burgess 38 per cent, Soderlund about 30 per 
cent, JoHNssoN (Lund) 17 per cent cases of acute ileus. 

Resection procedures during the stage of ileus seem at present 
to be generally disfavoured, although there are exponents of this 
management in suitable cases, e. g. von Haberer. The majority 
of the authors advise a relieving fistula prior to resection. — On 
the other hand, there are certain cases in which primary resection 
will prove beneficial, viz, those of stenosing tumours situated in 
the free loop of the sigmoid; this loop can easily be exteriorizated 
according to Bloch-Mikulicz and immediately divided with the 
cautery, a wide tube then being passed into the proximal portion. 
We have operated 3 cancers of the sigmoid by this method, all of 
them with satisfactory results. — In other cases of ileus a rehev- 
ing fistula (caecostomy or colostomy) was made immediately, 
resection being performed after some time, provided the tumour 
was found to be otherwise operable. Among the 61 cases of ileus 
32 could be subjected to resection, with 5 deaths. 

The site incidence of the tumours with regard to the different 
parts of the colon (see Table 3) is that commonly noted, viz. 20 
to 25 per cent in the caecum and ascending colon, less than 10 
per cent in the transverse colon, slightly more than 10 per cent in 
the descending colon, and 55 to 60 per cent in the sigmoid. 

In our series of 107 colonic cancers, we were able to perform 
some type of resection procedure in 63 cases. Thus, the operability 
rate (see Table 4) is about 69 per cent, a comparatively high figure 
having regard to the unsatisfactory material. In a comprehensive 
statistical survey by Ochsner-De Bakey (1939) comprising 
4,561 cases, the rate of operability amounted to 58.5 per cent. 
Otherwise the figures vary considerably in different re^dews, viz. 
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Tftblo 3. 

Seats of Colonic Cancer and Incidence of Ileus Symptoms. 



Caecum and 
ascending 
colon 

Transverse 

colon 

Descending 

colon 

Sigmoid 

Total 

No. of cases hospi- 

26 

6 

15 

GO 

107 

Of these, with ileus 
symptoms (acute or 
subchronic) 

10 

5 

11 

35 

G1 


from slightly more than 30 up to 94 per cent (Allen, 1943). Cra- 
EOORD (1934) quotes 79 per cent, Petren (1928) 58 per cent, Soder- 
ltjnd (1933) 54 per cent, and Johnsson (1943) 48 per cent. Rather 
illuminating are some figures given hy Zinninger (1943) from 
Cincinnati, a city possessing two large hospitals, one general and 
one private; in the general hospital, the operability rate was 52 
per cent, and in the private, 91 per cent. Evidently those high 
figures must relate to very selected materials. 


Table 4. 
Operability. 



Caecum and 
ascending 
colon 

Transverse 

colon 

Descending 

colon 

Sigmoid 

Total 

No. of cases hospi- 






talized 

26 

G 

15 

60 

107 

Of these, deaths during 






hospitalization 

5 

3 

1 

17 

26 

Resections 

21 

4 

11 

27 

63 

Of these, deaths 

4 

1 

0 

3 

8 

Palliative operations. . 

4 

1 

3 

20 

28 

Of these, deaths 

0 

. 1 

1 

n 

8 

Not operated (declined 



operation) 




3 

3 

Inoperable 

1 

1 

1 

10 

13 

Of these, deaths 

1 

1 


8 

10 


Of our 63 patients subjected to radical operation, 8 died during 
hospitalization (Table 5). We have thus a primary operation 
mortality of 13 per cent. As to the various resection methods, 
the results are as follows; 21 ileocaecal resections with 4 deaths, 
mortality 19 per cent; 14 resections according to Bloch- Mikulicz 
with 1 death, mortality 7 per cent; and 28 one-stage resections 


470 


KUDOLF BRANDBERG AND- TORE EKBLOM. 


Table 5. 


Types of Resection- 



No. of cases 

Deaths during 
hospitaliza- 
tion 

Heocaecal resection + ileotransversostomy 


4 ■ 

Colonic resection + end-to-end anastomosis 

Colonic resection -(- end-to-end anastomosis -)- 

5 

1 

peritoneal separation of the resection site .... 

23 

2 

Multiple-stage resection of Bloch-Mikulicz 

Total 

14 

1 

63 

8 


with end-to-end anastomosis, with 3 deaths, mortality 11 per 
cent. — Consequently, we have a total death rate of resections for 
right tumour of 19 per cent, and for left tumour of about 10 per 
cent. As a rule, the mortality is stated to be higher for resection 
of left tumour; Ochsneb-De Bakey (1939) reviewing 719 cases 
give the mortality rates of 19.6 for right and 24.4 per cent for 
left tumours, and 21.7 per cent as the total mortality for 2,991 
resections. Sc)DERLUND (1933) quotes 18 per cent mortality for 
right and 28 per cent for left tumour, Crafoord (1934) 18 per cent 
for tumour in the caecum and ascending colon, 29 per cent in the 
transverse colon, 37 per cent in the descending colon, and 42 per 
cent in the sigmoid. In our series, the deaths after ileocaecal resec- 
tion were caused by complications from the upper respiratory 
tract, heart and kidneys. The patient succumbing after mul- 
tiple-stage resection according to Bloch-Mikulicz died of strangu- 
lation ileus. — Of the patients subjected to primary colonic 
resection one died of peritonitis; this was a case of cancer in the 
right portion of the transverse colon, where peritoneal separation 
of the resection site was not feasible, and where therefore actually 
extrusion according to Blooh-Mikulicz would perhaps have been 
preferable. — Of the 23 cases operated by us with the technique 
described above, viz. with peritoneal separation of the site of 
resection, 2 of the patients died, one of bronchopneumonia and one 
of pulmonary embolism; in both cases no reaction from the peri- 
toneum was found on autopsy. 

. The follow-up findings, as they appeared on re-examination 
in the summer of 1946, are detailed in Table 6 and 7. 

• Of the 55 patients subjected to radical operation and dis- 
charged from the hospital, 26 were alive at the re-examination 
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Table C. 


Time of Death and Type of Resection. 



Within 

V=Y. 

Within 
7=— 1 Y. 

Within 
1—2 Y. 

Within 
2—3 Y. 

Within 
3-4 Y. 

Within 
4—5 Y. 

Ileocaecal 21 cases 
resection 

One-stage 

2 

4 

3 

— 

— 


reseetion 28 cases 
Multiple- 

2 

1 

4 

4 



stage re- 14 cases 
section of 

Bloch-Mi- 

kulicz 

1 

3 

4 


X 


Total 

5 

8 

11 

4 

1 

— 


Table 7. 


Patients Living on Follow-Up Examination and Type of Resection. 


Period of observa- 
tion 

V= Y. 

V=-1 

Y. 

1—2 Y. 

2—3 Y, 

3— 4 Y. 

4—5 Y. 

1 

5 Y. 

Ileocaecal 21 cases 
resection 

1 

3 

2 

— 

— 

1 

1 

One-stage 28 cases 
resection 

Multiple- 
stage re- 



2 

’ 

5 

4 

3 


section of 14 cases 
Bloch-Mi- 
kulicz 

1 

1 

2 





Total 

2 

4 

6 

5 

4 

4 

1 


carried out in the summer of 1946. 29 had died of their cancer 
or of other diseases. Of the 26 living, 2 had been under observation 
for 5 months, 4 for from Va to 1 year, 6 for from 1 to 2 years, 5 
for from 2 to 3 years, 4 for from 3 to 4 years, 4 for from 4 to 5 
years, and 1 for more than 5 years. 

The follow-up findings for the various types of resection (see 
Tables 6 and 7) are faarly uniform and do not yield conclusive 
evidence in favour of any individual procedure. 


Summary. 

The writers report on their series of colonic cancer cases treated 
during, the six^year period May! 1st, 1940 to April 30th, 1946. 
The -series comprises 107 cases. 16 patients were admitted with 
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peritonitis or well-defined abscess, and 29 with symptoms of acute 
ileus. 

In the majority of cases with symptoms of ileus a relieving 
fistula was made. 63 patients could be subjected to radical ope- 
ration. 

For tumours involving tbe caecum, ascending colon and he- 
patic flexure, we advise ileocaecal resection. Of this type 21 ope- 
rations were carried out, with 4 deaths, all principally due to pul- 
monary and cardiac complications. 

In cases of tumour situated in the transverse colon and splenic 
flexure, multiple-stage resection according to Bloch-Mikulicz 
should be performed. 14 resections of this type for tumour in the 
left colon entailed only one death. 

When dealing with tumour of the descending colon, sigmoid 
flexure, and pelvic colon, we prefer one-stage resection with 
separation of the resection site by suturing peritoneum on to 
or over it, followed by drainage, according to the technique de- 
scribed in detail. 

23 operations of this type were followed by 2 deaths of bron- 
chopneumonia and pulmonary embolism respectively. In spite 
of both purulent discharge and faecal fistula developing in some 
instances, peritonitis was never observed. 

The procedures suggested for the different seats of cancer 
yielded fairly uniform results, both as regards the primary mor- 
tality and the follow-up findings. 


Zusammcnfnssiing:. 

Verf. berichtet iiber sein in den 6 Jahren 1. 5. 1940 — 30. 4. 1946 
behandeltes Material von Kolonkrebsen. Dieses bestand aus 107 
Fallen. 16 Falle warden mit Peritonitis oder abgesacktem Abszess 
eingeliefert, 29 mit akuten Ileussymptomen. 

Bei Ileussymptomen wurde in der Mehrzahl der Falle eine 
entlastende Fistel angelegt. An 63 Fallen konnte die Badikal- 
operation vorgenommen werden. 

Bei Tumoren des Zakum, des Colon ascendens und der Flexura 
hepatica wird die Ileozakalresektion empfohlen. Es warden 21 
Eingriffe dieser Art vorgenommen mit 4 Todesfallen, alle haupt- 
sachlich durch Lungen- und Herzkomplikationen bedingt. 

Bei Tumoren des Colon transversum und der Flexura lienalis ist 
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eine Seancereselction nacli Bloch-Mikulicz vorzunelimen. Bei 
14 Besektionen dieser Art wegen eines Tumors der linken Partie 
des Kolon kam nur ein Todesfall vor, 

Bei Tumoren des Colon descendens, der Flexura sigmoidea und 
des Colon pelvinum wird direkte Resektion empfolilen mifc Aus- 
scliliessung des Besektionsgebietes durch An- oder tjbernahen 
von Peritoneum und Drainage nacb einer bescliriebenen Metbode 
Auf 23 Eingriffe dieser Art folgten 2 Todesfalle an Broncbo- 
pneumonie bzw. Lungenembolie. Obwolil bei einigen Fallen sowobl 
Eiterung als aucb Fiikalfistel auftraten, kam eine Peritonitis 
niemals zur Entwicklung. 

Die bei verscbiedenem Sitz des Krebses vorgescblagenen Ein- 
griffe baben sowobl inbezug auf primare Mortalitat als aucb auf 
Spatresultate einigermassen gleichartige Resultate gegeben. 


Resume. 

Les auteurs apportent leur materiel de cancers du colon traites 
pendant la periode de 6 annees allant du 1. V. 1940 au 30. IV. 1946. 
II comprend 107 cas. Seize d’entre eux, a I’admission, avaient de 
la pfiritonite ou un absces localise, 29 des symptomes aigus d’ileus. 

En presence de symptomes d" obstruction on a, dans la plupart 
des cas, etabli une fistule de deebarge. 63 cas purent subir I’opera- 
tion radicale. 

Pour les tumeurs du caecum, du colon ascendant et de Tangle 
bepatique e'est la resection ileo-coecale qui est recommandee. 
21 interventions de ce genre furent executees avec 4 morts, toutes 
dues principalement a des complications pulmonaires et car- 
diaques. 

Dans les tumeurs du transverse et de Tangle splenique il faiit 
resequer en plusieurs temps, a la fayon de Bloch-Mickulicz. 
14 de ces resections pour tumeurs du colon gauebe n’ont entraine 
qu’un seul deces. 

En cas de tumeurs du descendant, de TS iliaque et du colon 
pelvien les auteurs recommandent la resection directe, avec se- 
paration de la region operee, soit ensuturantle peritoine a Tintes- 
tin, soit en recouvrant celui-ci de peritoine, et en y ajoutant un 
drainage selon la metbode qu’ils decrivent. 

23 interventions pareilles ont ete suivies de deux morts. Tune 
par bronebopneumonie, Tautre par embolie. Bien qu'on ait vu 
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apparnitrc dans quclqucs cas aussi bicn nne suppuration qu’une 
fisf ulc coccnlc il no s’cst jamais devcloppe de peritonite. 

Lcs interventions proposees pour Ics differents cancers selon 
leur siege ont donne des resultats assex comparables, aussi bien 
cn ce qui conccrnc la mortalit6 immediate quo les aboutissements 
61oignes. 
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The Technique in Transarticular Nailing 
Arthrodesis in the Hip- Joint. 

By 

HUGO AR0NS30N. 


For arthrodesis in the hip-joint many different methods have 
been proposed. The various intra-, juxta- and para-articular opera- 
tive procedure or combinations betAveen them, however, are major 
operations with a long and trying after-treatment. These methods 
are seldom suited for persons over 60 years of age. 

Our facilities for rendering assistance and relief to elderly per- 
sons with conditions of arthrosis in the hip-joint are very limited. 
This lack is particularly marked as regards arthrosis in the hip- 
joint due to caput necrosis after medial collum fracture. 

The transarticular nailing artlrrodesis seems to have provided 
a method which may be suited also for elderly persons. A Smith- 
Petersens Aving-nail is introduced extra- and transarticularly 
along a wire-guide. In order to obtain a satisfactory fixation, the 
nail must penetrate 4—5 cm. into the pelvic bone. Burns de- 
monstrated his first case in 1935. Under the designation “extra- 
articular subcutaneous artlrrodesis” Watson-Jones in 1938 had 
employed the method in 13 cases. The observation period was 
short and nothing was reported about the definitive results of the 
operation. Karlen (1944) treated and folloAved up 9 cases. In 7 
of these cases he found osseous anchylosis, and in no less than 8 
“the working capacity was restored”. 

. Karlen’s results are so encouraging that the method well de- 
serves consideration in these often rather hopeless cases of arthrosis 
in elderly persons. Although the operative procedure is simple, 
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coniplicntions, connected wtk the technique, during the operation 
or postoperatively are not infrequent. 

In the following I shall confine myself to some complications 
connected Avith the technique in transarticular nailing arthrodesis. 

1) Extrusion of (he nail. 

In Kaklkn’s scries of 9 cases this complication occurred 4 times 
and the stated reasons were: inadequate fixation of the nail, 
diastasis in the joint after driving in the nail and osteolytic proc- 
esses round the nail. 33urns (1939) found the same complication 
twice in 12 cases. 

^YAT.sox-.To^'I•:s has cmphasi;^ed that the head of the nail at 
operation should he sunk in the cortex of the femur, and Bailey 
has designed a special instrument for the same purpose. It is hoped 
thereby to obtain such a marked bone formation round the head 
of the nail that its tendency to extrusion would bo obviated. 

Watsox-Joxes has also used a “cross-pin” through the head of 
the nail Avith attachment in the outer cortex of the femur. These 
cross-pins have been found to provide inadequate fixation; they 
may get loose and be dislocated in the soft parts. 

In order to prevent extrusion of the nail, ILarlen (1914) has 
tried to furnish the AA’ings of the nail Avith notches. The purpose 
is that, after the lapse of some time, through the ingroAvth of firm 
connective tissue betAveen the notches on the AA’iugs an adequate 
fixation of the nail shall be obtained. 

These Amrious attempts to prcAmnt the extrusion of the nail 
have not been found sufficiently effcctiAm, at any rate if one de- 
sires a jnobilization of the patient as soon as jmssible after the 
operation. 

2) iSuhtrochanieric fractures of the femur. 

In order that the nail may penetrate sufficiently far into the 
supraacetabular region, it must obtain a sufficiently oblique posi- 
tion in the collum. The place AA’^here the nail is drumn in must lie 
somcAA^hat lower down on the femur than in osteosynthesis of 
medial fractures of collum femoris. The cortex of the femur here 
is very massive. If an attempt is made to drive the nail direct on 
the guide, cracks will be produced in the bone round that place. 
In connection with the operation or after postoperative strain 
on the leg, subtrochanteric fractures proceeding from the place 
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Fig. 2. 

Caput-nccrosis after medial fracture of the collum 
femoris — transarticular nailing arthrodesis. 
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where the nail has been driven in may be produced. Burns among 
his 12 oases had two cases with this complication. 

In order, if possible, to avoid this mishap, Watson- Jones (1938) 
and Chapchal (1941) have recommended that a stellar figure 
fitting the wings of the nail should be cut in the cortex round the 
wire guide. 

3) Diastasis in the joint. 

In driving-in the nail a diastasis between the articular surfaces 
often occurs. This diastasis usually disappears, when weight is put 
on the leg postoperatively. In this connection, however, the nail 
is liable to be extruded, if its head has not been effectively fixed. 

4) Failure to drive the nail home. 

In cases of marked sclerosis of the articular surfaces it may be 
difficult to drive in the nail sufficiently far — at least 4 cm. Karlen 
has reported a case where, at two operations, the nail could not 
be driven into pelvic bone more than about 2 cm. Not until a 
third operation, after drilling the articular surfaces udth a 3 mm. 
drill, could the nail be driven in sufficiently far. 

The technique, which at Sabbatsberg’s Hospital is adopted in 
osteosynthesis of inter- and pertrochanteric fractures of the femur, 
and which I previously have described (Aronsson, 1945, 1946) 
seems to be suitable also in transarticular nailing arthrodesis. 

This osteosynthesis is a combination of Smith-Petersen’s three- 
angled nail with a transverse screw through a rotatable head of the 
nail. In order to facilitate the introduction of this screw and to 
obtain a diametral support for the screw in the femur, a nail with 
a rotatable head has been employed. The set of instruments is 
made by Axel Ericsson, Gothenburg. The X-ray pictures of two 
operated cases are shown in figs. 1 and 2. 

With this operative technique, it seems that the above described 
complications during and after operation can be avoided. 


Ad 1. The tendency of the nail to extrusion is obviated by a 
transverse screw through the rotatable head of the nail. The ap- 
pearance and design of the nail are shown by figs. 3 and 4. 

In order to obtain a fully satisfactory fixation, the screw must 
be of sufficient thickness, 6 mm,, it must have a support in both 
the outer and the inner cortex of the femur and as diametral a 
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position in the. femiu: as possible. The rotatable nail-head . with 
its transverse channel (fig. 4) can be adjusted in the direction best 
suited for the introduction of the screw through the femur. The 



Pig. 3. 

Nail with transverse ehannel through the head. 







■m 





Fig. 4. 

Cross section through nail with transverse channel in the rotatable head. 



outer cortex of the femur is then drilled with a drill of the same 
diameter as the screw. The inner cortex of the femur, on the other 
hand, is drilled with a drill 4 mm. in thickness at the tip, provided 
with a graduated scale in cm., so that dhe most suitable screw- 
length can be directly read (fig. 5). 


TRANSARTICUIiAR NAILING ARTHRODESIS. 4:<y 

Even if in the driving-in of the nail a diastasis in the joint should 
occur — which, as above indicated, will. disappear, when weight 
is put on the leg — the nail cannot slip, out: on the contrary, the 
point of the nail will penetrate still deeper into the pelvic bone. 

Ad 2. With the aid of v. Bahr’s three-cut chisel (v. Bahr, 1946) 
the nail can be easily and neatly driven in without the risk of 
causing a subtrochanteric fracture of the femur. The design of the 
three-cut chisel is shown by fig. 6. 



Fig. 6. 

A. Preparatory drill for said chisel. 

B. V. Bahe’s three-cut chisel. 

With the preparatory drill (fig. 6 B), 6.3 mm. in diameter, 
a groove vdth a diameter exactly corresponding to the core of the 
nail is drilled round the wire guide. With the three-cut chisel 
(fig. 6 A) a stellar figure is then gradually punched out in the 
cortex. The figure exactly corresponds to the wings of the nail. 
The three-angled nail can than be inserted without damaging the 
cortex. 

Ad 3 and 4. In order to lessen the tendency to diastasis in the 
joint, when the. nail is being driven in, and to facilitate the driving- 
in of the nail through markedly- sclerosed articular surfaces, pre- 
paratory drilling of the caput and articular surfaces is to be re- 
commended. When the stellar figure round the wire guide has 
been cut with v. Bahr’s chisel, it is easy, through the stellar figure 
cut in the cortex, with a 3 mrn. wire-drill, to perforate the caput 
and articular surfaces in some ten directions. Moreover, the osteo- 
genesis is stimulated in the same way as in drilling according to 
the method of Beck, and the "prospects of healing with osseous 
anchylosis the object in every arthrodesis — are improved. 

Even when a wire guide is used, the nail may deviate from the 
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planned direction, perhaps chiefly owing to the resistance in the 
sclerotic articular surfaces. In this situation as well as in cases of 
fracture of the nail, an instrument for the extraction of the nail 
is required. Such an instrument for the Smith-Petersen’s nails has 
been designed by Hiesch (1947). Nails used in the here described 
technique can easily be extracted with the simple instrument 
shown in fig. 7, the use of which scarcely needs any detailed ex- 
planation. The fracture of the nail, of course, jeopardizes the result 



Fig. 7. 

A. Instrument for nail extraction. 

B. Hammering bar. 

of the operation and is a very unwelcome complication, thougli 
not connected Avith the operative technique. By reserving the 
transarticular nailing arthrodesis for severely destroyed joints 
with considerably restricted mobility, the risk of this complica- 
tion will be reduced. 


Summary. 

For arthrodesis in the hip-joint of elderly persons with arthro- 
sis conditions, the intra-, juxta- and para-articular operative 
methods are seldom adapted. Transarticular nailing arthrodesis, 
on the other hand, in certain cases is a suitable method. 
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Alfcliougli the technique in transarticular nailing arthrodesis is 
simple, certain complications during or after the operation are not 
infrequent. Such are: Extrusion of the nail, subtrochanteric frac- 
tures of the femur, diastasis in the joint, failure to drive the nail 
home. 

With the technique employed by the author, it seems that these 
complications can be avoided. 


Zusammenfassiiiig. 

Eiir die Arthrodese im Huftgelenke bei alteren Personen im 
Zustande der Arthrose eignen sich selten die intra-, juxta- und 
paraartilcularen Operationsmethoden. Dagegen ist die transarti- 
kulare Nagel-Arthrodese in gewissen Eallen als geeignete Methode 
anzuwenden. 

Obgleich die Technik bei transartilailarer ISTagel-Arthrodese 
einfach ist, konnen gewisse Komplikationen wahrend oder nach 
der Operation eintreten, die mit der Technik zusammenhangen, 
wie zum Beispiel: Ausgleiten des Nagels, subtrochantiire Schenkel- 
frakturen. Diastase im Gelenke, Schwierigkeiten den Nagel tief 
genug einzutreiben. 

Mit der vom Verfasser angewandten Technik scheinen diese 
Komplikationen vermieden werden zu Iconnen. 


Resume. 

Quant a arthrodes dans I’articulatioii de la handle des personnes 
agees en etat d’arthrose les methodes d’operation intra-, juxta- 
ou para-articulaire ne sont que rarement indiquees. Cependant 
1 arthrodes de clou est une methode applicable dans certains cas. 
^ Bien que la technique de I’arthrodes articulaire de clou soit 
simple de certaines complications pendant I’operation ou apres 
celle-ci en rapport a la technique ne sont pas rarest Glissement du 
clou, des fractures de femur subtrochanteriennes, diastase dans 
1 articulation, des difficultes d’enfoncer le clou assez an fond. 

Avec la technique citee par I’auteur il semble qu’on puisse eviter 
ces complications. 



482 


HUGO AROKSSON. 


Beferences. 

Aronsson, Hugo: Svensk kirurgisk foren. forh. 1945. — Aronsson, 
Hugo: Svenska Lakartidningeil, 1945, 43, 734. — y. Bahr, V.: Nordisk 
Medicin, 1946, 31, 1605. — Bailey, E. T., Burrows, H. J.: Lancet, 
1939, 236, 980. — Burns, B. H.: Proc. Eoy. Soc. Med., 1935/36, 29 
256. — Burns, B. H.: Lancet, 1939, 236, 978. — Chapchal, G.: Atch. 
f. ortkop. n. Unfall-Chir., 1941, 41, 244. — Hirsch, C.: Svenska Lakar- 
tidn. 1947, 44, 53. — Karlen, A.: Acta chir. scand. 1944, XCI, suppl. 
96. — Watson- Jones, E.: J.A.M.A., 1938, 110, 278. 



Books Received. 

Ernest Kern: L’anesthesie intra-veineuse au pentotiial-sodium. 

Masson & Cie. Paris 1946. Price 100 Frcs. 

L. Stromingbr: Appendicite et Urologie. Masson & Cie. Paris 
1946. Price 240 Frcs. 

J. Brehant: Le cliirurgien en presence de I’etat diabetique. Mas- 
son & Cie. Paris 1946. Price 1200 Frcs. 

Marc Iselin; Chirurgie de la main. Masson & Cie, Paris 1946. 
Price 600 Frcs. 

Bernard Duhamel: Fractures recentes du col du femur. 
Bailliere et Fils. Paris 1947. 

Assistencia de los Enfermos Toracopulmonares. por el Doctor 
Hernan D. Aguilar. Biblioteca de la Enfermera de 
Cirugia. Buenos Aires 1946. 


95:5 




From the Surgical Clinic, Academic Hospital 
(Head: Professor -0. HuliiSn), 
and the Histological Institute 
(Head: Professor M. Webte), Uppsala University. 


Amivia Observed in Connection ivitli Penicillin 

Therapy. 

By 

BENGT NYLEN. 


Literature ou toxic reactions in penicillin therapy. 

In penicillin therapy, secondary effects of that substance liave 
been observed in a relatively small number of cases. These reac- 
tions are usually attributed to impurities in tlie penicillin (1 — 8, 
etc.), and several authors (4, 5 and 9) have shotvn that the toxic- 
ity of the penicillin is directly proportional to the degree in 
which it contains impurities. Lethal dose experiments have made 
it clear (6 and 7) that the permissible dosage of penicillin rises 
relatively to its degree of puxit 3 ^ Moreover, the cation used in 
the injection may be a factor of some importance; indeed, the 
toxic symptoms may be wholly attributable to it (10). 

According to Florey and Jennings (9), tbe reactions caused 
by the impurities are; Trombophlebitis at the place of injection, 
general urticaria, slight rise of temperature and pain after intra- 
muscular and subcutaneous injection. — Florey and Florey 
(2) as Avell as Lyons (3) in connection with penicillin therapy 
have observed a slight increase in the non-protein nitrogen: ac- 
cording to the first-mentioned authors, the rise was proportional 
to the amount of penicillin administered. On the termination of 
the therapy, it was found that the non-protein nitrogen had re- 
verted to its original value. The rise as a rule did not exceed 
5 10 mg%. The authors observed no albuminuria, occasionally 
some cylinders, but no other symptoms of azotaemia. According 

33 — i6^i287. Acta ckir. Scandinav. Vol. XGV, 
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to Turner el al. (11), this azotaemia is due to the fact that 
penicillin reduces the effect of urease. But seeing that the peni- 
cillin concentrations used in clinical practice are comparatively 
low, the correctness of this explanation may he questioned (12). 
According to Florey and Jennings (9), the transient azotaemia 
is due to the rapid hreaking-down of the penicillin in the body. 

According to several experiments with concordant results (13-^ 
18), penicillin is excreted largely by tubule secretion. By ad- 
ministering diodrast or para-amino-hippuric acid concurrently 
Avith penicillin, these authors have shown that penicillin is then 
retained longer and at a higher level in the blood than normally, 
whilst the excretion of penicillin is prolonged and diminished. 
Attempts have also been made to utilize this fact for clinical 
purposes. The explanation of this change in the excretion, ac- 
cording to the authors, is that in the struggle between the dif- 
ferent substances for discharge through the tubuli, the excretion 
of penicillin is suppressed. It has been shown by Kantz and co- 
workers (19) that, in correspond ance with other substances ex- 
creted tlmough the tubuli, some variation in the urine volume per 
minute does not affect the actual amount of penicillin excreted. 
By clearance determinations, the same authors have ascertained 
that, on the injection of penicillin, the blood circulation through 
the kidneys increases; this is stated by them to be due to pyro- 
genic substances contained in the impurities with which the peni- 
cillin is contaminated. 

When the renal function is impaired, as has been found by 
several investigators, the excretion of penicillin is reduced, and 
the penicillin level rises higher than normally in the blood (18, 
20 — 23). An adequate concentration of penicillin in the blood 
can thus be maintained by a smaller dosage. 

Cooke and Goldring (23), in a case of acute meningitis where 
sulphamerazine and penicillin Avere administered for a consider- 
able length of time, found that the amount of urine successively 
diminished until complete anuria resulted, concurrently with an 
increase of the non-protein nitrogen and a higher penicillin level 
in the blood. At the postmortem no pathologico-anatomical ex- 
planation of the anuria could be found. Jensen et al. (18) 
report a case of sepsis with complete anuria and with a consider- 
able rise of the penicillin level. 

Chain and his coworkers (1) on a few occasions observed slight 
damage to the tubulus cells in experimental animals in connec- 
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tion with penicillin injections. Jensen et al (18) observed in 
a dog a protracted excretion of penicillin, which is stated to have 
been due to a subchronic pyelonephritic focus in the one kidney. 
— Perlstein and his associates (24), in experiments on rabbits 
with injection of large doses of penicillin, produced a complete 
anuria during the first twenty-four hours. The anuria gradually 
receded in the course of the 2nd and 3rd day; on the 4th day of 
this penicillin treatment the amounts of urine were again normal. 
At the same time these investigators observed a positive albumin 
reaction, which diminished in the course of the 2nd and 3rd day, 
in order to become again negative on the 4th. According to the 
authors, this positive albumin reaction was due to the impurities 
in the penicillin: if acetone or ethyl alcohol was added before the 
albumin test was made, no precipitation was observed. The authors 
consider that with a high dosage of penicillin it would be possible 
also in clinical treatment to produce a positive albumin reaction, 
due to the said impurities. Possibly, in this experiment on rab- 
bits, renal damage had been caused by the penicillin injections. 

In a lengthy series of experiments on rats (8), no toxic effects 
from the injection of penicillin were observed, not did the in- 
vestigators find that penicillin caused any contraction of the 
pregnant uterus in animals, or that it had any effect on the blood 
vessels. 


Own observjitions. 

At the surgical clinic of the Academic Hospital at Upsala in 
1945 a case was observed where it may be presumed that peni- 
cillin had a toxic effect on the kidneys. 

The patient was a man aged 78, formerly a farmer, with no heredi- 
tary traits of special interest. For many years he had suffered from 
rheumatism, for which he was treated in 1944 at the medical clinic of 
the hospital. In regard to renal function nothing noteworthy was ob- 
served. In 1936 he was operated at the surgical dejiartment for hernia 
lineae albae incarcerata. He had never had any trouble in urination, and 
the amounts of urine had never been particularly small. 

patient was admitted to the surgical clinic on the 9th May 
1945, with a strangulated, left-sided inguinal hernia of several hours’ 
standing. The general condition was affected. He was operated on the 
saine day. At the operation, which was very troublesome, an intestinal 
perforation occurred. The operation was therefore performed merely 
pa la ively , ivith suturing of the ruptures and repositioning of the 
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Penicillin; intramnscnlarly 
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intestine. Sulphcathiazole (1 g X 3) was administered immediately after 
the operation. Postojjerativel)’^ the patient had an abdominal phlegmon. 
Ten days after the operation he had an intense sulphaexanthema with 
sulpha crystals in the urine. The sulpha preparation was therefore 
dropped and penicillin was administered for 5 days, 100,000 Oxford 
units per day intramuscularly, at first with a favourable effect. About 
three weeks after the operation the abdominal phlegmon had sunk 
down on the right thigh, where melting occurred. A.fter incision on the 
7th June a transient improvement, whereupon the inflammation again 

flared up. • , 

The table shows that the amounts of urine, which had previously 
been quite normal, from the 13th June had gradually diminished to 
complete anuria on the 19th of that month. As is also seen, the non- 
protein nitrogen, which on the 14th May was 46 mg %, rose to 150 
mg % on the same day that the anuria appeared, but then rapidly 
receded. As a sign of the flaring-up of the phlegmon on the right thigh, 
the number of white cells increased to 15,000 — 20,000, afterwards 
rapidly diminishing. As the patient had also shown signs of a left- 
sided thrombosis, 0.25 g Dicoumarin was administered on the 14th 
June. As the table shows, sulphathiazole (1 g x 3) was given on the 
12th June, but this medication was dropped on the following day, in 
jView of the patient’s previous exanthema. Penicillin, 100,000 Oxford 
units per day intramuscularly, was administered on the 13th June, 
but the treatment was discontinued on the 18th, the day before that 
on which the anuria occurred. The patient’s condition gradually im- 
proved, the urine showed nothing noteworthy, the amounts of urine 
were at first overnormal, but afterwards returned to normal. The pa- 
tient was discharged on the 3rd July. 

In November 1945 the patient was readmitted to the medical clinic 
of the hospital because of chronic potyartritis. The blood values showed 
nothing pathological, the Heller test now revealed albuminuria. Blood 
pressure 155/65. No other signs of renal damage. — In January 1946 
the patient was readmitted to the surgical clinic, then Avith a complete 
anuria, which lasted for 5 days. He had symptoms of an acute pyelo- 
nephritis. A skiagram of the abdomen showed a normal renal shadow 
on the right side, Avhereas no distinct renal shadow could be distin- 
guished on the left. In cystoscopy the catheter could be easily introduced 
on the right side, but on the opposite side not more than 7 — 8 cm. 
No urine in either of the catheters. Non-protein nitrogen 160 mg%. 
T^e patient had not been given any medicine. After decapsulation on 
the right side, the secretion started again, and the patient since then 
has been quite well. 

At a follow-up examination in November 1946 the findings were; 
General condition very good. SR 87 mm, non-protein nitrogen 43 mg%, 
other blood values, normal. Heller test negative, the sediment showed a 

showed a distinct. renal shadow 
on e eft. Intravenous urography revealed after 5 minutes a thin 
excretion on both sides. Inulin clearance 47 cc per minute, diodrast 
clearance 1/5 cc per minute and serum circulation 319 cc per minute. 
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(The figures are rather low, being about 35 % of the normal values, 
but, in view of the patient’s age and the anamnesis, not remarkably 
low.) 


Discussion of the case. 

The cold chill with a slight rise of temperature which occurred 
on the 13th June (see the table), when the sulpha preparation 
was replaced by penicillin, may have been due either to the said 
preparation or to the penicillin. According to Florey and Jen- 
nings (9) and Florey (25), penicillin therapy often results at 
first in a slight rise of temperature, which is stated by Florey 
to be due to increased resorption of bacterial decomposition pro- 
ducts. 

The complete anuria on the 19th June 1945 in this case cannot 
be accounted for by the primar}'- disease, in view of the rapid in- 
crease in the amounts of urine after the 20th June. Presumably, 
it was closely connected with the therapy introduced on the days 
immediately preceding the anuria. The patient was given 3 g 
sulphathiazol on the 12th June but that is too small a dose to 
account for the anuria 8 days later. No sulpha crystals were 
found in the urine and the leucocytes showed no diminution, but, 
on the contrary, a considerable increase. 

The explanation of the anuria in this case seems to be that 
the 'penicillin had a transiently unfavourable effect on the kid- 
neys, as is indicated particularly by the fact that the excretion of 
urine rapidly started again on the second day after the penicillin 
had been stopped. In the literature I have not found any quite 
analogous case, though a somewhat similar one has been reported 
by Cooke and Goldring (23), whilst Perlstein and coworkers 
(24) in experiments on rabbits have obtained a corresponding 
effect on the secretion of urine. The purity of the penicillin used 
in the here reported case was about 300 — 500 Oxford units per mg. 

It is conceivable that in the case of a renal irritation such as 
had evidently existed here the reserve capacity of the kidneys 
is so small that the penicillin, most probably owing to the im- 
purities contained in it, might have exercised an injurious effect, 
with resulting anuria. 
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lilxperimental inrestigation. 

In order to investigate whether penicillin, in case of damaged 
Iddneys, had any effect on the diuresis, I made the following 
experiment at the Histological Institute in Upsala. From 1/ 
male rats, about 4 months old,, the left kidney was extirpated, 
and about a fortnight later the right kidney was operated, with 
removal of the upper and lower poles [for the operative procedure, 
see E. Moberg (26)]. The left kidney and the operated part of 
the right kidney were Aveighed. From a control group of 12 rats 
of the same strain as the preceding ones, the left kidney was 
extirpated, and after a fortnight the right kidney was operated 
with removal of both poles, whereupon the rats were immediately 
killed and the remainder of the kidneys was removed and weighed, 
as Avell as the operated parts. After the termination of the ex- 
periment, the right kidneys in the experimental group were 
weighed. On the basis of the Aveights before and after the ojiera- 
tions, the approximate renal substance of the experimental 
animals could be estimated: after the second operation about 45 
per cent of the original substance was left, and by the time when 
the experimental animals were killed, it had increased to about 75 
per cent. (This doubtless implies a too good renal function, 
scarcely corresponding to the 35 per cent of normal clearance in 
the patient.) 

After about one month the rats AA’^ere placed in cages, Avhere 
during the whole experiment the urine Avas daily collected and 
measured. The quantity of AA^ater consumed by the rats Avas like- 
wise measured daily and the animals Avere weighed every other 
day. The collected urine Avas subjected to Heller’s albumin test 
daily or every other day. After about 10 days or more, the animals 
having been divided into two approximately equal groups, 5 ex- 
perimental animals in the one group Avere injected intramuscul- 
arly Avith 15,000 Oxford units of penicillin per 24 hours, distrib- 
uted in 6 injections, whilst 4 served as controls Avith the injection 
of an equivalent amount of 0.9 % saline solution; and 4 ex- 
perimental animals in the other group Avere injected intramus- 
cularly Avith 30,000 Oxford units of penicillin per 24 hours, like- 
Avdse with 4 controls. After the lapse of 4 days the injections Avere 
discontinued and the animals AA'ere kept aliA'^e for 6 days, Avhere- 
npon they Avere killed. The kidneys Avere Aveighed and prepared 
or histological examination. The urea-nitrogen determinations 
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were made , before, during and after the test, according to the 
method of Ohlson ( 27). 

Results: In these tests the experimental animals showed no dif- 
ference from the controls in regard to the amoimts of urine after 
the injection of penicillin for 4 days. Nor did the rats show any 
difference in weight during the course of the experiment. The 
tests for albumin in majority of cases were positive before the 
penicillin injections; as compared with the tests previous to the 
injections, no difference was shown by the tests during or after the 
injections. Nor was there any observable difference between ex- 
perimental animals and controls with respect to the albumin 
reaction. On histological examination it was found that both in 
the experimental and control groups the kidneys were consider- 
ably damaged, but no marked difference between them was ob- 
served. The urea-nitrogen determinations during the course of 
the experiment showed no difference between the groups. 

According to this experiment, it seems that penicillin injections 
in rats whose kidneys have been damaged have no inhibitive 
effect on the diuresis. — The purity of the penicillin used in the 
experiments was about 1,300 Oxford units per mg, thus con- 
siderably purer than the penicillin used in the clinical case, whence 
the negative result in the experimental test can be explained on 
this ground. 


Summary. 

The reports in the literature on toxic reactions in penicillin 
therapy, with special regard to the kidneys, are reviewed. Thus, 
it is noted that Florey and Florey (2) as well as Lyons (3) 
have observed minor transient rises of the non-protein nitrogen 
in penicillin therapy, but no albuminuria nor any other signs of 
renal damage. It has been found that the penicillin is excreted 
for the most part through the tubuli (Eammelkamp and others). 
When the renal function is impaired, penicillin is excreted more 
slowly and to a lesser extent than in normal cases and the peni- 
cillin-level in the blood is higher than normally (Eauuxelkamp, 
Keeper and others). 

Cooke and Goldbing (23), in a case of acute meningitis which 
for a considerable length of time had been treated with sulpha- 
nierazine and penicillin, observed a gradual decrease of the 
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amounts of urine till complete anuria; at the postmortem na 
pathologico-anatomical explanation of the anuria could be found. 

Peelstein and coworkers (24) experimentally produced com- 
plete anuria in rabbits by the injection of large doses of penicillin; 
the anuria receded on the second day after the commencement of 
the penicillin injections, and the amounts of urine were again 
normal on the 4th day of the test. The reactions observed in 
penicillin therapy are generally attributed to impurities in the 
penicillin (1—8, etc.). The author reports a case of his own where 
it is probable that the penicillin had had a toxic effect on the 
kidneys, with consequent anuria. In an experimental investigation 
of his own, the author found that the penicillin used in the animal 
experiments had no diuresis-inhibiting effect on rats with damaged 
kidneys; it should be noted, however, that this penicillin contained 
less impurities than that which had been administered to the pa- 
tient in question. In view of the fact that the penicillin obtainable 
on the market is not synthetically made, but a biological pro- 
duct, its content of impurities may vary. Possibly occurring un- 
favourable secondary effects, especially in the form of an im- 
paired renal function, should therefore be carefully watched. 

Zusanmienfassiing. 

Es wird ein Uberblick iiber die in der Literatur vorhandenen 
Berichte von toxischen Reaktionen in der Peniciliintherapie, mit 
besonderer Berucksichtigung der Nieren, gegeben. Dabei wird be- 
merkt, dass Florey und Florey (2) sowie Lyons (3) kleine 
voriibergehende Zunahmen des Nichtprotein-Stickstoffs bei der 
Peniciliintherapie, aber keine Albuminuric und auch keine sonsti- 
gen Zeichen von Nierenschaden beobachtet haben. Es wurde ge- 
funden, dass das Penicillin grosstenteils durch die Kanalchen aus- 
geschieden wird (Rammelkamp und andere). Bei verschlechterter 
Nierenfunktion wird Penicillin langsamer und in geringerer 
Menge abgeschieden als in norinalen Fallen, und der Penicillin- 
gehalt des Blutes ist holier als normal (Rammelkamp, Keefer 
und andere). , • 

Cooke und Goldring (23) beobachteten in einem Fall akuter 
ileningitis die lange Zeit hindurch mit Sulfamerazin und Peni- 
cillin behandelt war, eine stufenweise Abnahme’ der Harnmenge 

IS zu volliger Anmie; bei der Obduktion Avurden keine patholo- 
gisch-anatomischen Erldarungen der Anurie gefunden. 
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Perlsteix unci seine Mitarbeiter (24) erzeugten experimentell 
vollige Anurie bei Kaninclien diirch Injektion grosser Penicillin- 
mengen; die Anurie nabm am zweiten Tag nacb Beginn der In- 
jekfcionen ab, und am vierten Versuclistag waren die Harnmenffen 
wieder normal. Die in der Penicillintherapie beobackteten Peak- 
tionen werden allgemein auf Verunreinigungen des Penicillins zu- 
riickgefiilirt (1 bis 8 usw.). Der Verfasser bericbtet einen eigenen 
Pall, wo Penicillin walirscbeinlich toxische Wirkung auf die Nie- 
ren liatte, worauf Anurie eintrat. Bei eigenen experimentellen 
Untersuchungen fand der Verfasser, dass bei Tierversucben das 
Penicillin keine diuresisvcrhindernde Wirkung auf Ratten mit 
Nierenscbaden ausiibte; es ist aber zu bemerken, dass dieses Peni- 
cillin weniger Unreinlieiten enthielt als das bei clem betreffenden 
Patienten benutzte. Da das im Markt erlialtliclie Penicillin kein 
syntlietisches, sondern ein biologisclies Erzeugnis ist, sckwankt 
sein Gelialt an Verunreinigungen. Deshalb miissen etwaige un- 
giinstige Nebenwirkungen, zumal in Form versclilecbterter Rie- 
renfunktion, sorgfjiltig beobachtet werden. 


R^sum^. 

Les rapports presentes clans la litterature medicale concernant 
les reactions toxiques dans le traitement au penicillin, parti- 
culierement en ce qui concerne les reins, ont ete etudies. II ressort 
de cette etude que Florey et Florey (2) ainsi que Lyons (3) 
ont observe de faibles augmentations momentanees du nitrogene 
non proteineux dans le traitement au penicillin. Par centre, ils 
n’ont note ni albumine ni autres signes ' cl'" affectations renales. 
On a trouve que la plupart du temps le penicillin est rejete par 
les voies tubulaires (RAMMELKAivrp et autres). Lorsque la fonction 
renale est reduite, le penicillin est excrete plus lentement et dans 
de moins fortes proportions que dans les cas normaux, et le degre 
de penicillin dans le sang est plus eleve qu’a Pordinaire. (Rammei- 
KAMP, Keeper et autres). 

Cooke et Goldring (23), dans un cas de meningite aigue, qui 
avait ete traite assez longtemps avec du sulphamerazine 
penicillin, ont observe une diminution graduelle des quantiles 
cl'urine jusqu’a I'anurie complete; a I’autopsie aucune explication 
patbologique-anatomique ne put etre formulee. 

Perlstein et ses collaborateurs (24) ont provoque, par voie 
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experimentale, I anurie complete sur cles lapins en leur injectant 
de fortes doses de penicillin; Tanurie cessa le deuxieme jour apres 
le commencement des injections et les qiiantites d urine etaient 
normales deja le jour de I'essai. Les reactions observees 

dans le traitement au penicillin sont en general attribuees aux 
impuretes contenues dans le penicillin (1 — 8, etc.). L auteur cite 
un cas, traite par lui, ou il semble que le penicillin eut un effet 
toxique sur les reins, suivi d'anurie. Au cours d’une etude que 
I'auteur entreprit, il trouva que le penicillin utilise pour experi- 
menter sur les animaux ne possedait pas de qualites reduisant le 
diurese sur des rats dont les rognions etaient malades; il est a 
observer, toutefois, que ce penicillin contenait moins ddmpuretes 
que le penicillin administre au malade en question. Du fait que le 
penicillin que Ton trouve sur le marche n'est pas fabrique syntlie- 
tiquement, mais constitue un produit biologique, les impuretes 
qu'il contient peuvent varier. Les effets nuisibles, d'ordre se- 
condaire que peut produire le penicillin, particulierement sous la 
forme d'une reduction de la fonction renale, devraient par con- 
sequent etre soigneusement observes. 
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Intratracheal Ooitre. 

By 

LARS THOREN. 


Several forms of aberrant goitre are serious owing to the 
stenotic symptoms from the upper air passages produced by the 
same. Such is the case in respect to the fairly frequent lingual 
form which causes respiratory trouble when it has reached a 
relatively considerable size. Far more uncommon is both the 
intratracheal and intralaryngeal goitre which for easily con- 
ceived reasons occasions considerable obstructive dyspnea al- 
ready at a stage of slight proportions. Only one case of this form 
of goitre has hitherto been published in Sweden (Hulten 1937). 
In all the literature issued after 1875, when the first case was 
described by von Ziemssen the author has only come across 79 
cases of which about 20 are only mentioned in congress or other 
reports. 

Usually the collective term intratracheal goitre is used to in- 
dicate normal or diseased th^nroid tissue situated within the 
trachea or larynx (as a rule in the caudal part of the larynx). This 
term intratracheal goitre is employed here although the expres- 
sion in some respects is inappropriate. 

The following history reveals a rather characteristic course for 
intratracheal goitre. 

Report C: 1539/1946, LI. E. A. A woman 30 years old. 

Diagnosis: Struma colloides nodosa partim intratrachealis -f- Gravi- 
ditas mens YIII -j- Suffocatio. — The patient has suffered from goitre 
since the age of 13 ^14. This has graduallj’’ grown the last 5 years and 
the patient has been troubled with iucreasing shortness of breath. She 
had a child in 1942. Increased respiraltory trouble during pregnancy, 
especially difficult at partus. The trouble diminished after the delivery 

lut was accentuated in connection with menstruation. Became preg- 
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nant again in 1946 wlioreupon, at the beginning of the same, surgical 
treatment was advised and declined. Gradually enhanced respiratory 
difficulties during the pregnancy, and an acute change for the worse 
set in prior to being admitted to the Sundsvall Hospital in connection 
with a cough and catarrhal symptoms. 

State OH arrival 28. 4. 46. The patient breathed with inspiratory and 
expiratory difficult)^. At the oto-laryngologic Department, the larynx 
had been sprayed with Biogan (a vascular constrictive expedient from 
A. B. Recip, Stockholm) upon which the respiratory troubles decreased 
rather siieedily on arrival. No difficulty in swallowing. Thyreoidea: 
Considerable diffuse enlargement with moderation over the upper part 
of the sternum. Even consistency, soft, elastic. The goitre is displaced 
when swallowing. No symptoms of thyreotoxicosis. 

Larijngoscopij: Mucous membrane in the larynx red and swollen. 
Beneath the vocal cords is a rounded even indentation covered with 
mucous membrane, situated posteriorly to the left. This for the most 
part constricts the lumen -which remains as a 3 — 4 mm wide chink. 
After treatment with the Biogan .spray the inward curvature decreases 
somewdiat in size. 

Roentgen investigation (Evers) (sec Fig. 1): Rather large goitre with 
slight intrathoracic expansion. The goitre grows round the trachea 
with considerable increase of the shadow of the soft part between 
oesophagus and the trachea. In the upper part of the trachea is an 
indentation from behind of a soft-part-shadow the size of half a doves 
egg situated in the tracheal lumen which, here, is only a couple of mm 
wide. The trachea is slightly pushed to the right, level with the jugu- 
lum and, as a whole, slightly constricted from the front backwards. 

During one hour after the arrival at the Surgical Department the 
condition of the patient became increasingly better with decreasing 
dyspnoea. After a further four hours the patient suddenly became 
worse, Avith difficulty in breathing. She rose from her bed, walked a 
few steps and fell to the floor. Intubation was performed a minute 
later. The patient breathed a time or two through the tube but a white 
frothy liquid soon gushed forth. Edematous foam Avas aspirated and 
artificial respiration Avas administered. The action of the heart ceased 
in spite of intense stimulation. Intracardial adrenalin injection was 
without effect. 

Autopsy (the author): Very fat. no edema. — The neck: Thyreoidea 
considerably enlarged (350 g). Each lobe is as large as a good sized 
goose’s egg Avith a broad and voluminous isthmus. On a level with 
the upper part of the trachea one finds that the left part of the thyre- 
oidea has grown backwards and developed an adenomatous growth 
the size of a large Avalnut, A\diich lies to the left of the middle line and 
behind the larynx. From this adenoma one ean folloAV a filament of 
goitre tissue the width of a pencil which invades the trachea betw^n 
the lamina cartilaginis cricoidis and the first tracheal cartilage. On 
the inside of the cartilaginous skeleton this filament is connected wit 
a good sized hazel nut of goitre tissue (see Figs. 2 and 3). The intra- 
tracheal groAvth forms a round, broad-based tumour, Avhich is covere 
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with normal, displaceable mucous membrane and which constricts the 
lumen so that only V4 remains. The induration proceeds from the left 
posterior part of the lumen. The mucous membrane in the larynx and 
trachea is swollen and red. — Lungs: Edema and acute stasis. No sub- 
pleural hemorrhage. — Heart: Weight about 300 g. Liver: Macr. 
signs of acute stasis. — Uterus: Graviditas mens VIII. 

Microscoj^ie investigation: The extra- and intratracheal parts of the 
goitre are of the same histologic t}'pe, namely, that of the struma 
colloides nodosa devoid of apparent signs of dysfunction. (See Fig. 5.) 
The part lying in the trachea reaches close up to the tracheal car- 
tilage’s inner j)erichondrium but there is no evidence of j^Rthologic 
fixation or ingrowth of the goitre in the perichondrium. The mucous 
membrane of the larynx is well delimited from the intratracheal goitre 
and ingrowth of the tracheal mucous glands cannot be proved. (See 
Fig. 4.) The mucous membrane shows signs of moderate, acute in- 
flammation with hyperemia and infiltration of polynuclear leucocytes, 
also lymfocytes. The cricotracheal membrane is penetrated liy con- 
tinuous filaments of goitre tissue (see Figs. 2 and 5) within the pos- 
terior left part. In sections of parts of tlie membrane some mm at the 
side of the inter-growth, one finds colloid follicles interspersed, in the 
tracheal membrane (see Fig. 6) which, in a series of sections, would 
assumably have revealed themselves to be imrts of marrow filaments 
of goitre tissue. 

Summary: A woman aged 30 with a prominent goitre which slie 
has had since she was 13 — 14 years of age, had respiratory troub- 
les the last 5 years. They increased at times premenstrually and 
in connection with two pregnancies. During the latter of these 
there occurred a considerable deterioration. In the clinical in- 
vestigation with laryngoscopy and roentgen it was assumed that 
the cause of the pronounced stenosis in the upper air passages 
was due very probably to an intratracheal goitre. Preparations 
were made for the operation but the patient died from suffoca- 
tion although intubation and other aids were performed. This 
suffocation may possibly have been due, to some great extent, to 
a reactive swelling and hyperemia after treatment with vascular 
constriction expedients in connection with laryngoscopy. On per- 
forming an autopsy and tlirough microscopic investigation one 
found direct connections via the cricotracheal membrane between 
the intratracheal goitre and a retrotracheally located part of the 
outer goitre. The increase in size of the intratracheal portion in 
connection with the pregnancy and an adjacent acute laryngitis 
have probably been decisive in the unfortunate issue. 

Occur') ence. The intratracheal goitre is a rare form of ectopic 
thyreoid tissue. Of the, in themselves, unusual intratracheal 
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tumours, it constitutes a relatively large number (Theisen- 
7.4 %, Krieg: 7 %, Maier: 6.6 %). Similarly to tbe common 
outer goitre this form occm-s most frequently among women, in 
a collocation of cases described in available literature to 72 % 
'which undoubtedly coincides with earlier reports in the literature. 
The intratracheal goitre generally reveals symptoms between the 
ages of 15 and 40 years, but in the new-born period and earliest 
infancy this t}q)e of goitre with considerable stenotic symptoms, 
and even with suffocation has also been met with (Meyer and 
Cappon 1910, AVegelin 1926). Older persons up to the age of 67 
(IvAUFiMANK- 1906, Meier 1914, Szende 1939) have been known 
not to be exempt from the disease. 

Pathologic anatomy: In the majority of cases one meets with a 
broadbased, rounded or ovoid timiour of the size between a ha- 
iselnut and a cherry. The surface is usually smooth and it is cov- 
ered with a — on the whole — normal mucous membrane whose 
epithelium sometimes tends to transform into squamous epithe- 
lium. A nodular or lobed surface is unusual (v. Brun, Exderlex, 
Schiller, Brentano). In the preponderant number of cases 
(about 70 %) the intratracheal goitre curves into the lumen from 
the posterior lateral part of the subglottic section of the larynx 
or the upper part of the trachea with preponderance on the left 
side (Hulten 1937; proportionately left — right sided = 4:1). 
The position can vary considerably, however, and it has been 
described as lying on a level with, or just above the vocal cords 
(Meyer and Cappox, German, Beeson, Alpar); it has also been 
met with in the vicinity of the tracheal bifurcation (Radestock, 
v. Hansemann). 

In approximately two thirds of the cases an extratracheal 
goitre could be observed simultaneously. Histologically, the 
goitre was colloidal intratracheally as a rule, but in some cases 
with stenotic symptoms, only normal thyroid tissue was found 
in the intratracheal tumour (v. Ziemssen, v. Hansemann, Feer, 
Hoffmann, Segura). Struma Basedowmides intratrachealis has 
been observed once (Bundschuh 1925). An independent can- 
cerous degeneration of the intratracheal goitre with normal outer 
thyroid can occur (Bircher 1908, Priesel 1921). There are 2 
cases more in the literature, but from the description given, m 
both of these an ingrowth of an incipient thyroidal carcinoma 
outside the trachea cannot be excluded with certainty (v. Been 
1898, Meyer 1896). 
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Genesis: Attempts have been made to explain the origin of the 
intratracheal goitre in many ways. The hitherto propounded 
theories can on the whole be collocated in two groups: 

I. The genesis of the intratracheal goitre is elucidated as a 
congenital anomaly which is presumed to originate in the early 
embryonal stages through complete or incomplete detachment 
of parts of the thyroid bud (v. Brux, Falk, Hulten) — {mal- 
formation theories). 

IT. The intratracheal goitre is considered to come into existence 
postfetally through iugro\vth of goitre tissue in the trachea in the 
event of hyperplasia of the th}-roid (Paltauf, ^YEGELI^•). This 
ingrowth could also take jdace during the later part of the fetal 
life (IYegelix) — {ingron-lh theory). 

I. In respect to the embryonal development of glandula 
thyreoidea there are abundant opportunities for parts of the 
th^Toid bud to separate and develop into accessorial parts of the 
thyroid gland. Fergussox (1904) reported that of 300 autopsies 
such accessorial isles of thyroid tissue were found in not less than 
23 cases, of which one case in the trachea. Among dogs and also 
among human beings (Dosch 1941) thyroidal tissue has been 
revealed even in the aortic wall and cardiac musculature. 

Yox Brux (1878) assumed that the intratracheal goitre had its 
origin in such detached thyroid tissue. He meant that the intra- 
tracheal goitre should bo, so to say, an independent accessorial 
timoid gland having no connection with the main thvroid gland, 
and this theory has been accepted by a number of authors. This 
detached part of the thyroid gland could extrautcrinally grow and 
undergo pathologic changes wliich appear in connection with 
changes of the outer thjToid gland but also independently. 

Falk (1936 — 1937) is of the opinion that the intratracheal 
goitre has its source in earlier embryonal stages and that it is due 
to ventral curvature of the oral cavity (Boker), at which parts 
of the thjToid embryo, through the effect of mechanic pressure, 
become pressed in in that part of the tissue in which the larynx 
and trachea are later developed. This pressed-in part of the 
th}Toid gland remains and is partially disconnected during the 
formation of the cricoid and tracheal cartilages, but retains its 
connection with the main thju'eoid gland by means of a filament. 
Falk supports his theory on an investigation of 21 new-born 
babies and infants ivith series sections of the larynx and trachea. 
He found thjTcoid glandular tissue in two cases and thymus 

.‘i:! — 5C-/257. Acta chir. Sca>idi>iav. Vol. .TCT. 
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tissue in one case intratracheally with outward connection Toe- 
tween the cricoid and first tracheal cartilage. There seems to 
have been no external goitre. In three other cases Falk found 
a tongue of thyreoid tissue which turned in towards and became 
intimately connected with the cricotracheal membrane back- 
wards laterally without penetrating the same and which thus dis- 
played an incomplete stage of detachment. 

Hultisk (1937) has published an interesting theory for the 
origin of intratracheal goitre. He discussed the details of a pos- 
sible developmental mechanism and used Hajimar's (1920) in- 
vestigations on the development of the th}T’eoid as his point of 
departure. Through examining series of human embryos (3—70 
mm long) Hammar was able to follow the thyreoid development 
from the median unpaired primordium which proceeds from the 
mesobranchial area and from a paired lateral primordium which 
emerges from the so-called post-(ultimo-)branchial bodies that 
are considered to have their origin in the fifth gill pocket. He 
found that the fusion between the median and the lateral thyreoid 
primordium is different on the right and left side. The right post- 
branchial body lies more caudally than the left and is therefore 
enclosed more completely by the lateral lobe of the median 
primordium. On the left side the cornu of the lateral lobe only 
reaches the postbranchial body with its tip, and thus the enclosure 
is not so complete. During the earlier fetal stages it is possible 
to distinguish between the median and the lateral primordium 
microscopically, but the structure of the postbranchial bodies is 
successively changed so that ’t finally coincides with the thyreoid 
tissue which has its origin in the median primordium. Hultiin 
points out that, should the jtmction between the median and the 
lateral primordium fail to occur on either side, the lateral primor- 
dium might develop independently and give rise to an accessorial 
thyroid gland. According to Hammar’s investigations it would 
seem that the left side is favourable towards a more frequent, 
either absent or incomplete junction. Such an accessorial thyreoid 
gland, in such a case, might remain in the tracheal primordium 
and there develop further. Hulten found support for this theory 
in collocating from the literature cases where exact information 
had been given as to the localisation of the intratracheal goitre, 
when, as above mentioned, a marked preponderance for the left 
side could be verified (the proportion left — right side = approx. 
4:1). Hulten’s theory is assumably applicable also to cases 
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where a connection has been revealed between the intra- and ex- 
tratracheal thyreoid tissues. A junction between the median and 
lateral thyreoid primordium, commenced and arrested later would 
then become the source of the connective stalk. 

II. Paltauf (1892) is the originator of the postfetal ingrowth 
theory. In an autopsy he eould certify that, on the death of a 
patient after an operation for intratracheal goitre, a direct con- 
tinual connection was displayed between the goitre lying intra- 
tracheally and exterior to the trachea in the space between the 
intact upper tracheal cartilaginous rings. Paltauf also verified 
an unusually fast juncture between the thyreoid lobes and the 
trachea (likewise Godel and others) and explained the intra- 
tracheal goitre as being the result of an embryonal fixation of 
the thyreoid primordium to the tracheal primordium, due to in- 
sufficient differentiation of the intervening niesenchyma before 
the glandular thyreoid was equipped with a capsule. The fetal 
gland, in this case, should be firmly rooted to the perichondrium 
and interstitial membrane, but as Paltauf emphasizes, the es- 
sential ingrowth of the thyreoid tissue in the trachea presumably 
takes place much later, preferably during the age of puberty in 
connection with an increase in growth of the glandular thyreoid. 
This abnormal tendency of benign goitre towards ingroudh might 
be explained by the fact that the peripheral glandular regions in 
the thyroid possess the most generative material and the greatest 
growth energy. In respect to the nodular goitre it is here that 
new nodes develop, grow up and remain loosely fixed to the main 
gland. Paltauf thus concludes that when the perichondrium and 
interstitial membrane participate in the formation of the thyreoid’s 
.capsule there are favourable conditions present for the ingrowth 
of newly formed parenchyma in the trachea. A number of authors 
adhere to this assumption (Bauroavicz, ILauffmann, Dorn, 
Odermatt, Godel, Puhr, Schwartz, Kuter, Olbrycht, and 
others). 

Wegelin (1939) has reiiorted the result of an experimental in- 
vestigation which confirms the ingrowth theory and which ap- 
pears to be an excellent proof that the ingrowth of a benign form 
of goitre in trachea can occur. By feeding white rats on strum ogen 
diet Wegelin succeeded in developing a goitre which in some 
cases Was diffuse and in others adenomatous. On examining the 
series of sections of larynx and cranial parts of the trachea it W'^as 
revealed how the goitre grew backwards and nearly embraced the 
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oesophagus and the trachea. The ingrowth of the goitre tissue in 
the trachea was revealed in different stages among a number of 
animals (in two cases with severe stenosis of the lumen). There was 
no display of thyroid tissue in the submucosa in either the laryn.x 
or trachea in a control series of 12 animals with normal thyroids. 

Wegelin accordingly shares the ingrowth theory with Paltalt 
•but with the modification that the intratracheal goitre might 
presumably originate during the latter part of the embryonal 
stage by. ingrowth into the trachea in connection ndth a strumous 
hyperplasia of glandula thyreoidea. In an earlier work (1923) 
Wegelin described an intratracheal goitre in two new-born ba- 
bies. In both cases, in the intervening space between the ring 
cartilage and the first tracheal cartilage, he found a direct con- 
nection between the intratracheal goitre and a greatly enlarged 
thyroid gland (colloid goitre). In both these cases death had oc- 
curred some hours after birth through suffocation due to the 
intratracheal goitre. Two other cases of children with exterior 
goitre have been described by the same author. The children died 
from another cause. Microscopic investigation revealed thpoid 
glandular tissue submucously in the trachea with filaments of 
thyroid tissue penetrating the cricotracheal membrane. In these 
cases no macroscopic tumour had developed in the tracheal lumen 
(latent pre-stage to intratracheal goitre). In the control series of 
sections from 22 almost fully developed foetus and new-born 
children without struma congenita Wegelin found thyroid tissue 
intratracheally in one case. 

Discussion: Several facts have been put forward in support of 
the one or the other of the above theories. In cases where the 
intratracheal goitre was located in the vicinity of the tracheal 
bifurcation or on the level with or above the vocal chords its 
origin would undoubtedly be more nearly explained by vox 
Britn’s detachment theory or by the theory of Hulten related 
above. In respect to the intratracheal goitre with the usual 
localization its origin would also, in a number of cases, be due 
to partial or total detachment of parts of the thyroid primordium. 
A support for this assumption is that about one third of the 
published cases with intratracheal goitre are devoid of exterior 
goitre. One instance of this is the occurrence of a case with th}’Toid 
tissue intratracheally in Wegelin's above reported control series 
of children lacking outer goitre. Priesel (1921) also found in 
one case of intratracheal colloidal goitre (with incipient cancerous 
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degeneration) tliat this goitre was well delimited and no connec- 
tion with the main th 3 T.-oid gland was to be found, not even on 
microscopic examination of the lar)’:nx and trachea. In some cases 
(Enderlen, Mberwein, Lange and others), intratracheal goitre 
has been revealed without the abnormal fixation of the th}’Toid 
to the trachea described bj^ Paltaue and without any connection 
between the intra- and extratracheal thyroid glandular tissue. 
These authors maintain that in the said cases a. complete detach- 
ment of some part of the thyroid iirimordium during the embryonal 
life should have given rise to the intratracheal goitre. In most 
cases however these observations have been made at operation, 
and for this reason no microscopic investigation of the membrane 
between the cricoid and the first tracheal cartilage could be per- 
formed. With a view to the same, these observations must be re- 
garded as of limited value. Odbrmatt (1920) and Puhr (1922) 
have each described a case where, on operating, no connection 
could be proved, but where, at the subsequent microscopic ex- 
amination at autopsy one was clearly revealed. It has moreover 
been stated that the absence of post-operative recurrence supports 
the embr 3 ’'onal malformation theories, as the recurrence could 
probably take place if the intratracheal goitre had developed in 
accordance with Paltaue’s theory. Dorn (1919) has published a 
case however with recurrence three months after the extirpation 
of a colloid goitre intratracheally (but judging from the description, 
remnants of the tissue may have remained after the first opera- 
tion). Furthermore there is the possibility that the recurrence 
runs its course without clinical symptoms, that is to say, it is 
solely constituted of a microscopic growth of th 3 U’oid tissue in the 
submucosa of the larynx and the trachea, Meerwein (1908) re- 
ported a case of tracheal mucous glands found in an intratracheal 
goitre and concluded from the same that tliis goitre was the result 
of detached th 3 T,’oid primordium. Ealk (1936) states however that 
tracheal mucous glands, in such cases, are only enclosed within 
the growing intratracheal goitre after the fetal stage. His as- 
sumption is based on an investigation of the larynx and trachea 
of 21 adults where in not less than 9 cases he identified 'th 3 T.'oid 
tissue intratracheally. Thus it would not seem that the relation- 
ship between the tracheal mucous glands and the intratracheal 
goitre is capable of, contributing towards elucidating the 'origin. 

. The facts which argue for the ingrowth theory have been brought 
forward in . connection .with the account of this theory. 
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From the above may be gathered that intratracheal goitre, in 
some cases, most probably occurs on the basis of a total or partial 
detachment of parts of the thyroid glandular primordium (v. 
Brun, Hulten). In other cases the source might be explained 
in accordance with the ingrowth theory (Paltauf, Wegelin) 
which is supported by Wegelin’s experimental investigations. 

The present author's case can be elucidated both by the in- 
growth theory and that of Hulten. The intratracheal goitre was 
left-sided. A filament of goitre tissue running through the crico- 
tracheal membrane connected the outer and inner goitre with 
each other. In this case the intratracheal goitre was well delimited 
from the tracheal mucous membrane and its glands. 

Diagnosis: There are cases of slight intratracheal goitre which 
can run their course without any appreciable symptoms. In cases 
with symptoms the picture of the disease is dominated by stenosis 
in the upper air passages. The symptoms are slight from the be- 
ginning and they develop gradually during a rather long time, due 
to the slow growth of the intratracheal goitre and the adaptability 
of the organism to the diminished supply of oxygen (polyglobulia 
and eosinophilia). The average time for the duration of the symp- 
toms prior to the operation or exitus, in cases reported in the 
literature, is between 4 and 5 years. The first appearance of the 
symptoms often occurs at the time of puberty, but stenotic 
symptoms are manifest in rare cases among new-born children 
and then, as a rule, in connection with congenital goitre. The 
earliest discomfort usually consists in dyspnea, and this is some- 
times accompanied by a feeling of the presence of foreign bodies 
in the throat and an irritating cough. Among adult women one 
gets a hint towards the diagnosis from the fact that the stenotic 
symptoms sometimes increase premenstrually to a considerably 
greater extent than is the case with an extratracheal struma 
(Hoffman, Suchanek). The trouble as a rule increases consider- 
ably in connection with pregnancy also (Wuester, Maiee, Bund- 
SCHUH, Vachee & Denis), just as in this present reported case. 
The physiologic enlargement of the thyroid dmdng pregnancy 
which is said to occur in 30 — 90 % (hToERMAN) and which is 
presumably due to pure hyperplasia (Javeet) can, in such cases, 
contribute towards increase of the stenosis. In later stages of the 
course of the disease there occur attacks of suffocation, mostly 
during the night. A disposition exists for catarrhal conditions of 
the trachea and bronchi and the stenotic troubles become worse 
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because of tbe swelling of the, mucous membrane and the ac- 
cumulation of secretion. By degrees the stridor begins, in most 
cases first of an expiratory and later also of an inspiratory char- 
acter. Hoarseness may develop and it is caused either by catarrh 
of the mucous membrane or through disturbance of the motoric 
action of the vocal chords. Cases with the highest degrees of 
stenosis are accompanied by cyanosis and inspiratory suppression 
of the thorax. 

In respect to laryngoscopy which, as a matter of routine, 
should be performed prior to every operation for goitre to ex- 
clude the possibility of eventual paresis of Nervus recurrens, one 
must, in connection with goitre patients Avith severe stenotic 
symptoms pay attention to the region below the vocal chords 
where an intratracheal goitre takes the form of a rounded, even 
curvature inwards in the subglottic space. One should avoid the 
use of a vascular constructive agent when handling the mucous 
membrane in an investigation as the reactive hyperemia and swell- 
ing when the preparation has ceased to act can invoke a fateful 
constriction of the small part of the lumen which still remains. 
Dorn (1919) calls attention to this condition and in the above 
described case it is certainly not impossible that this contributed 
towards the speedy unfortunate issue. 

The roentgen picture can be typical in some cases. Earlier, 
roentgen investigations with positive results in intratracheal 
goitre have been made only 5 times (Hoffmann, Odermatt, 
Heindl, Hulten, Beeson). In these cases likewise in that of the 
present author (see fig. 1) one finds constriction of the tracheal 
air passages in the shape of a rounded shadow of a tumour with 
a distinct outline (Back and Graver). As distinguished from the 
constriction in an extratracheally situated tumour which conveys 
a longish, spool-shaped impression, the intratracheal goitre casts 
a more offset, rounded and delimited shadow without dislocation 
of the trachea (unless an exterior goitre simultaneously brings 
about a dislocation). 

If a patient has undergone strumectomy for ordinary extra- 
tracheal goitre owing to stenotic trouble, and this remains after 
the operation, or reappears subsequently, one must be suspicious 
of intratracheal goitre. Several such cases are described in the 
literature (Baurowicz, Odermatt, Lange, Wurster, Maibr, 
Heindl, Hdlten, Wessely, Haardt and others). In certain of 
these cases one can assume the possibility that the intratracheally 
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situated thyroid tissue had .sustained a compensatory hyper- 
tropliy (deputy organ). Tiiis seems to be particularly acceptable in 
cases in Avliich the stenotic S 3 miptoms increased some time after 
the operation. 

The case described by Hultkiv’ is instructive in this respect 
and also from a therapeutic point of view. A brief account of the 
same is given in tlie following; 

A girl 13 years of age was operated upon 1 year earlier for a goitre 
(c.vtratrachcal) of large size (loO g). It was mahily of diffuse colloidal 
t} 7 )e with con.sidorablc stenotic trouble. After tlie operation a slight 
ex-juratory stridor, trifling however in comparison with tlie condition 
jwior to the same. Laryngoscoi)}', norma] conditions. The patient re- 
turned to the hospital one year after the operation with acute symp- 
toms in the form of hoarseness, cough and increasing respiratory 
troubled Twelve hours after the arrival the respiratory difficulties were 
suddenly augmented, and for this reason tracheotomy was irerformecl. 
BoenUjen investigntion: Trachea: From behind the left, an inward- 
curved tumour about the size of a dove’s egg with rounded, distinct 
outline. — The tumour could be inspected through the traceotoiuic 
opening with the aid of a laryngoscope. It was round, broad-based, of 
the size of a walnut and covered with normal, slightly reddish mucous 
membrane. Diagnosis prior to (he operation: Intratracheal goitre. 
Operation: Local anaesthesia. A -I cm long incision through the an- 
terior wall of the trachea. The mucous membrane was anaesthetized 
with pantqcain spray. The tumour was rather fixed to the siibraucosa 
but the delimitation was better towards the cartilage. Cannula in the 
lower angle of the wound with tamponade encircling the same, to 
prevent blood from running down into the trachea. Tamponade after 
the operation against the tumour bed. The tamponade and the cannula 
removed after 2 days. The patient w-as dismissed in a healthy condition 
after 14 days. On ree.xamination 2 Y 2 years later she was well and there 
was no sign of a recurrence. Microscopic investigation: The intratracheal 
goitre reveals tlie picture of a colloid goitre (with a slight touch of the 
Basedow tj-pe). 

Differential diagnosis: Several of the different forms of tumour, 
some of them rare, in larynx and trachea, can call forth differential 
diagnostic questions. Papilloma generally occurs among children 
and younger persons. It is recognized as a rule in performing 
laryngoscopy, likewise the fibroma which is most frequently 
stalked in contrast to the broad-based goitre. The enchondroma 
and osteoma are characterized by their hardness which can .even- 
tually be determined by using the probe. The roentgen' investiga- 
tion reveals the visible collection of chalk, and as regards the 
enchondroma, also the oft occurring small cystic formations 





ITig. 3. Section of the same region as shown Fig. -I. The intratracheal goitre is well delimited from 

in Fig, 2. R, — rctrotrachcal adenoma. the tracheal mucous membrane. Tn the mucous membrano 

I “ intratracheal goitre. L — Lamina cart. tlicre are signs of inflammation witli <Iistendcd vessels 

cric. T “ the first tracheal cartilage. * and cellular infiltration. 




Fig. 5. Section of the region bet^Veen cartilage cricoides (L) and the first traeheal 
ring (T). The cricotracheal membrane (C) penetrated in several places by goitre 
tissue which connects the outer and inner goitre with each other. 


TilOBto: Intratracheal Goitre. 
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Fjn-. G. Section of the cricotraelical ineinbranc a few millimetres adjacent to 
direct penetration. (Small colloid follicles intcrsiiersed witlun the membrane 
the series of section these islets had probably turned out to be filaments of strum, 
tissue which penetrated the membrane). 
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(Pack and Graver). The adenoma, lipotna, lymphoma and amyloid 
“tumours” (rare) are much more difficult to distinguish from the 
intratracheal goitre, especially if there is no goitre exteriorly. 
Sarcoma in its earlier stages displays a smooth and even surface. 
It is broadbased as a rule, and on this account can be mistaken 
for an intratracheal goitre.. The latter however has a considerably 
more constant localization. It is generally to be found in the sub- 
glottic space. Carcinoma appears preferably at liigher ages in 
contrast to the intratracheal goitre and unlike the last mentioned, 
occurs more often among men. The diagnostics of tubercular and 
syphilitic infiltrations are obtained from the anamneses, physical 
finds, serologic tests and laryngoscop}’-, as well as by means of 
roentgen examination (calcification of the laryngeal cartilage 
which is unlike the calcification due to age — Working). The 
perichondritic abscess is characterized by its flabby fluctuating 
consistency. The thymus tissue intratracheally among children 
can be included as a diagnostic possibility though more as a 
unicum (one case in the literature — Falk 1936). It is remarkable 
that several patients with intratracheal goitre are treated for 
asthma bronchiale for a long time before the right diagnosis is 
obtained (Beeson). 

Treatment: As a rule one is .advised against internal therapy and 
roentgen treatment as being ineffective or bringing about only 
temporary effect. Neumayer (1904) however considers that he 
had achieved a lasting effect through the ■ administration of an 
iodine preparation in two cases. 

The treatment in cases' with, stenotic symptoms will thus be 
operative. A simultaneous pregnancy constitutes no contra-in- 
dication towards an operation but, on the contrary, increases the 
indication, because the stenotic troubles augment by degrees 
during the course of the pregnancy and culminate in connection 
with partus when more dangerous conditions are liable to be 
involved. 

The intratracheal goitre is extirpated pertracheally or via 
laryngo-fissure. Several authors dissuade from endoscopic ex- 
tirpation owing to the difficulty involved in controlling the 
bleeding from the often richly vascularized goitre, and in handling 
the post-operative swelling. These complications can then render 
a tracheotomy necessary (von Brun, Seifert and others). Endo- 
scopic removal with good result has been accomplished especially 
m cases where the goitre was located on a level with or above 
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the vocal cords (Meyer and Cappon, German, Baldenweck et 
Levy-Deker, Alpar). 

When operating pertracheallj- one is advised to make the longi- 
tudinal incision in the trachea so long that it reaches veil helov 
the intratracheal goitre. This facilitates assistance in case of 
eventual bleeding, a canuule can be placed in the lover corner 
of the wound and a tamponade made around it. On opening the 
trachea the incision should be performed without injury to the 
intratracheal goitre, as then serious hemorrhages can be involved 
(Theisen). The removal of the goitre can sometimes meet with 
difficulties owing to the intimate junction with the tracheal 
mucous glands, but one tries to spare as much of the mucous 
membrane as possible through submucous extirpation (Sucha- 
nek). The tamj)onade against the bed of the goitre is sometimes 
necessary, likewise the cannule which is allowed to remain a day 
or two. Primary suture of the trachea has been executed by Hug 
(1923) after coagulation of the tumour bed by diathermy, with- 
out any post-ojrerative complications. 

In cases where there has been an exterior goitre vith stenotic 
symptoms mainly due to an intratracheal goitre, the manner of 
proceeding has been different. Baurowicz (1898) performed 
strumectomy of the outer goitre and inserted a tracheal cannule 
in the first stage and after a satisfactory healing was accom- 
plished, the intratracheal goitre was extirpated. As a tracheotomic 
opening leading up to the large wound-hole after strumectomy 
seems to be far from pleasing, it has been found more expedient 
in some cases to remove only the isthmus part of the outer goitre 
and extirpate the intratracheal goitre firstly, thus leaving the 
eventual ectomy of the external goitre until later. This is obvi- 
ously provided that the disease picture is rightly interpreted prior 
to the operation and that the intratracheal goitre has been com- 
prehended as the main cause of the stenotic symptoms. 

Prognosis: In cases where the operation can be performed at 
an early stage before the organs of respiration and circulation are 
injured, the mortality seems to be very low. In the collocated 
material from the literatrue the operation mortality is however 
rather high (7/56 of operated cases with reports as to the opera- 
tional issue) although such operational methods as electro- 
puncture and dilatation treatment (as each was once used with 
an unfortunate issue as the natural result) are excluded. In several 
of these cases with disastrous outcome the operation was per- 
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formed very late and under unfavourable circumstances. The 
cause of death has most frequently been pneumonia (erysipelas 
in the tracheotomic wound in one case). Recurrence seldom takes 
place after extirpation of intratracheal goitre. Dorn (1919) has 
described one case of recurrence however, a quarter of a year- 
after the operation. With reference to the prognosis for operation 
during pregnancy, the few cases reported in literature do not 
warrant any conclusions (Theisen, Wurster, Grossmann, 
Bundschuh). The pregnancy is reported to have run its course 
without abortion, with the exception of one case (Theisen) where 
the patient died after the operation. The frequency of abortion 
in connection with ordinary goitre operations during pregnancy is 
said to be low (Means). 


Summary. 

In the case of a woman who of recent years had suffered from 
increased breathing difficulty which became speedily aggravated 
in connection with pregnancy, the probable diagnosis, intra- 
tracheal goitre, was pronounced with the aid of the anamnesis, 
laryngoscopy and roentgen investigation. Exterior goitre was 
also present. The patient died during an attack of suffocation in 
spite of intubation and other resuscitative measures being taken. 
In connection with the same, attention is called to the risk of a 
fateful reactive hyperemia and swelling in respect to intratracheal 
goitre after treatment with vascular constrictive agents in la- 
ryngoscopy. Intratracheal goitre was certified at autopsy. Direct 
connection between the intratracheal and extratracheal goitre via 
the membrane between the cricoid cartilage and the first tracheal 
cartilage ring could be verified. The genesis is discussed on the 
basis of earlier published theories. In respect to this present case 
it may be assumed that the intratracheal goitre can have origin- 
ated either through the ingrowth of strumal tissue or by an 
embryonal incomplete detachment of a part of the thyroid prim- 
ordium. The diagnosis apd therapy are reported on the basis of 
earlier published cases in literature. 


Zusammenfassimg. 

Bei einer Frau, die in den letzten Jahren zunehinende Atem- 
beschwerden gehabt hatte, welche sich bei eingetretener Schwan- 
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gGiscliaft rascli vcrscliliiiiiiiGrt liattcn, wurclc an Hand der Anani- 
nese, der Laryngoskopie und des Hontgenbefundes die .Wabr- 
scheinliclilceitsdiagnose intratracbeale Struma gestellt. Ausserdem 
lag ein ausserer Kropf vor. Die Kranke stirbt trotz Intubation 
und Belebungsversucben bei einem Erstickungsanfall. Im Zusam- 
menhang liiermit wird die Gefabr einer verbangnisvollen reaktiven 
Hyperauiie und Scliwellung nacb Bebandlung mit gefasskontra- 
bierenden Mitteln bei der laryngoskopiscben Untersucbung bei 
Fallen von intratracbealer Struma betont. Bei der Sektiori be- 
wabrbeitete sicb die Diagnose intratracbeale Struma. Bine di- 
rekte Verbindung ZAviscben der intratracheal en und der extra- 
tracbealen Struma durcb die Membran zwiscben Ringknorpel und 
erstem Tracbealknorpelring konnte nacbgewiesen werden. Die 
Genese wird an Hand friiher aufgestellter Tbeorien besprocben. 
Bei dem iiier vorliegenden Fnlle kann man sicb denJcen, dass die 
intratracbeale Struma entweder durcb Einwacbsen von Kropf- 
gewebe oder embryonal dirrcb rmvollstandige Abscbnunmg eines 
Teiles der Scbilddriisenanlage entstanden ist. tlber Diagnose und 
Bebandlung der intratracbealen Struma vrird an Hand von friiber 
im Scbrifttum bescbriebenen Fallen bericbtet. 

Resiling, 

Cbez une femme ayant presente au cours des dernieres annees 
des troubles dysi^neiques progressifs, qui s’etaient aggraves ra- 
pidement depuis le debut d'une grossesse, on pose le diagnostic 
probable de goitre intratracheal en s’aidant de Fanamnese, de 
la laryngoscopie et de Fexamen radiologique. II y avait egalement 
un goitre externe. La malade decede lors d^une crise d'etouffe- 
ment en depit de Fintubation et d'essais de reanimation. A ce 
j)ropos Fauteur souligne le risque d’une reaction byperemique et 
d’une tumefaction fatale, dans les cas de goitre intra-tracbeal, 
a la suite de F'application de medicaments vasoconstricteurs aux 
fins d'examen laryngoscopique. L'autopsie permit de verifier le 
diagnostic clinique. On put mettre en evidence une communica- 
tion directe entre les deux goRres interne et externe au travers de 
la membrane unissant le cartilage cricoide au premier anneau 
cartilagineux de la tracbee. La patbogenie fait Fobjet d’une dis- 
cussion basee sur des theories avancees autrefois. Dans le cas 
presente on pent penser ou bien que le goitre interne s’est produit 
par la penetration de tissu goitreux dans la profondeur, ou bien 
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qu’il est du a la separation incomplete, survenue' an stade eni- 
bryonnaire, d’une partie de rebancbe tbyroidienne. Le diagnostic 
et le traiteinent du goitre intratracheal sont passes en revue sur 
la base de ca's decrits antericurement dans la litterature. 
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Synovectomy ill Cases of Chondromalacia of 

the Patella. 

By 

CARL HIRSCH, M. D. 


All those Avlio have had occasion to work on joints and who 
have opened joints of adidt persons, have surely noted frequent 
changes in the cartilage. The older the patient is, the less often 
the cartilage of the joints is intact. 

With regard to the knee-joint, and specially the fenaoro-patellar 
joint, several observers (Heine, Sileverskiold) have published 
data, showing the number of cases with degenerative changes at 
different ages. 

We have to ask ourselves how many of all these cases do really 
have trouble with their knee-joints. According to Sileverskiold 
about 100 % of persons in the higher age-groups should have knee 
disabilities if anatomic-pathologic changes in the cartilage were 
the only cause. Our clinical experience does not confirm this. 
The disabilities seem to be in proportion to the strain which is 
put on the affected joint. 

Since Pommer in 1913 wrote his famous book on the changes 
of cartilage in cases of arthrosis deformans, and Heine in 1926 
made his extensive anatomic-pathologic frequency tests on the 
occurrence of cartilage degeneration in different joints, our atten- 
tion has been mainly directed to the degenerated cartilage as the 
cause of impairment of function. 

What is then more natural than a therapy which aims at 
removing the altered cartilage? 

In this country it was Aleman who was the first to use this 
treatment for Chondromalacia patellae, and the results have. 
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generall}' spealdng, been good. Stic Karlsson lias done follow-up 
examinations wliicb proved that. Karlsson’s examinations and 
those which have been made in other countries are, however, 
clinical examinations. As far as I know no examinations have 
been made in which the patella was actually inspected some time 
after the removal of its cartilage. 

Some surgeons believe that after they have removed the pa- 
tellar cartilage some sort of replaced cartilage-like tissue takes 
place on the patella. Aleman, for instance, was very particular 
about removing the cartilage in a special way so as to permit 
regeneration. 

But is it definite that it is the degeneration of the cartilage 
which is responsible for the disability inasmuch as there is a wide 
discrepancy between the number of people showing cartilage 
degeneration and the incidence of disability? This is particularly 
in elderly people where the changes are very pronounced. 

riuLTEN and Gellerstedt have shown by tests with animals, 
that if fine particles of cartilage were injected into a joint, there 
occurred a reaction, a synovitis with hyperemia and edema of tlie 
synomal membrane. The free particles of cartilage, according to 
tliese scientists, produce an irritation in the joint of the type 
which is often found c, g. in knee joints with chondromalacia or a 
more general arthrosis deformans. 

In other words, this means the disability, which the patient has, 
is due to a reaction iu the synomal membrane caused by an irrita- 
tion from loose particles of cartilage. 

Hulten and Gellerstedt have also shown that the synovial 
membrane has the capacity of resorbing the free particles of 
cartilage. If this theory is applied to Chondromalacia- patellae 
or to general destruction of cartilage, one might say that an in- 
creasing strain on an articulation with soft and fringed cartilage 
means an increased risk that particles of cartilage may be knocked 
off causing a synovial reaction. 

The logical consequence of this reasoning is that the risk that 
the degenerative parts of cartilage will loosen is diminished either 
if the patient spares his knee or, at least temporarily, if the malacic 
centre in the cartilage is removed. 

In cases of chondromalacia it is usual to start by ordering the 
patient to spare his knee. Only when disability is severe and when 
hydrops occurs repeatedly, is it usual to propose an operation. 

Chondromalacia as well as degeneration in the cartilage usually 
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develop slowly, and we can be pretty sure that there are particles 
of cartilage which have been loosened which the synovial mem- 
brane has made innocuous by resorption. We may now ask: 
Why does the synovial membrane so to speak lose its capacity 
of resorbing particles of cartilage? Is this the consequence of the 
malacia spreading to such a degree as to exceed the resorptive 
capacity of the synovial membrane, or does the synovial mem- 
brane lose this capacity for other reasons? Or is the synovitis due 
to some other cause? We do not know. We have often seen that 
there is no relation between the extent of the malacia or its 
appearance and the symptoms. 

If we uphold the theory that the loose particles of cartilage 
cause the synovial reaction, we have to ask why hydrops or 
generally speaking synovitis does not occur in all the cases or 
anyhow more frequently when there are free cartilage-covered 
bodies in joints and where the cartilage is permanently in contact 
with the synovial membrane. Perhaps the loose cartilage, in order 
to cause a synovial reaction, has to be in a special degenerative 
■condition. 

We cannot get away from the thought that perhaps during the 
last few year we have been fixing our attention on the cartilage 
■and have paid less attention to the pathologic and physiologic 
proceedings in the synovial membrane. 

After the excision of a patella cartilage it often takes several 
months before the patient's knee-joint functions well. What 
happens then to the patient's patella? Does the cartilage which 
has been left remain in the joint? 

Some patients came back to us with complaints, some of them 
•after having had no disability for some time. In some of those 
-cases we performed an extirpation of the patella (Friberg). In 
the patellas removed in this way there was usually no cartilage 
or only malacic remnants. In some cases there were obvious 
marks of the knife though several years had elapsed since the 
operation. We could in no case find any regeneration of cartilage. 

In order to find out the reaction on the cartilage of the patella 
1 performed a chondrectomy on two dogs two years ago. I then 
performed arthrotomy about three months after the first opera- 
tion, and also recently two years after the operation. At the 
-second arthrotomy three months after the first operation I 
oaoticed no changes. There were obvious marks of the first opera- 

34: — ^64287. Acta cliir. Scandinav. Vol. XGV. 



516 


CARL IIIRSCH. 


tion, just as if tlie cartilage had recently been cut into. After two 
years there Avas practically no cartilage left on the patella nor 
on the femoral condyles and the bare bone Avas Ausible. There were 
no signs of either synoA-itis or regeneration of cartilage. I used 
big KottAveiler dogs. 

As far as I could see, the dogs had no trouble AAuth their knees, 
no limping or swelling. They all appeared to haA^e sound knees. 
This led me to expect normal cartilage in the knee-joints. The 
dogs had not been spared but had had normal exercise during the 
last tAA’o years. No diminution in their motor ability was noticed. 

Due to the uncertainty in the connection betAA'een damaged 
cartilage and the reaction of the s}TiOAnal membrane, to the slow 
course of a case of excision of cartilage, and to the uncertainty 
AA’ith regard to the possible consequences of the excision and also 
due to the experience that the patient would not get new carti- 
lage, I haAm in two cases tried a partial excision of the synoAual 
membrane in chondromalacia of the patella, synoAmetomy being 
an operation which is often made successfully in cases of clironic 
synoAutis. 

One of the cases Avas a thirty-six years old artist Avith a typical 
two years’ history of Chondromalacia patellae Avith recurring 
hydrops, the last year with constant exudation and considerable 
dysfunction of the knee. The operation showed that the greater 
j)art of the cartilage of the patella was completely destroyed, as 
AA'ell as part of the cartilage of the femoral condyles. In the joint 
there were signs of synoAutis. There were also free bodies of 
degenerated cartilage, apparently originating from the patella. 
The free particles of cartilage Avere removed, and the synoAual 
membrane in the recessus suprapatellaris Avas resected. The 
histo-pathologic examination showed: Chronic hyperplastic syno- 
Autis, After fiAm weeks the patient was free from symptoms, showed 
normal agility and no hydrops. The operation took place a year 
ago, and the result has persisted. 

The other case is a twenty-eight years old worker with nearly 
a year’s history of disability due to a knee trauma. His trouble 
consisted partly of chondromalacia of 'the patella and partly of an 
injury of the medial meniscus. The patient suffered from a per- 
manent synovitis Avith a well-developed hydrops. During the opera- 
tion I found a movable but not detached meniscus. There was also 
pronounced chondromalacia with deep fissures in the cartilage 
of the patella. The synoAual membrane in the recessus supra- 
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patellaris was resected. The histo-pathologic examination showed: 
Chronic hyperplastic synovitis. After three months the patient 
showed no more symptoms, had full mobility and no hydrops. 

Inasmuch as the trouble caused by Chondromalacia patellae 
often resolves under conservative treatment I think it would 
be wise to operate only on those Avho have persistent trouble 
including recurrent hydrops. In these cases an immediate synov- 
ectomy might be the easiest means of helping the patient. If there 
is no result there is always the possibility of operating on the 
patella, that is a chondrectomy or in advanced cases a total 
extirpation of the patella. 


Summary. . 

The author has operated tAvo cases of chondromalacia of the 
patella by means of synovectomy. The patients were soon free 
from trouble. Control examination a year after the operation 
showed functionally good results. The author Avarns against 
extensive indications for chondrectomy. In the first instance 
conservative treatment should be tried. An operation should be 
performed only if there is much trouble and relapsing hydrops 
appears. The author asks AAdiether synoA’-ectomy ought not to be 
tried in such cases. 


Zusammcnfassung. 

Verf. hat zAvei Falle von Chondromalacia patellae mittels 
Synovektomie operiert. Die Kranken wurden rasch beschwerde- 
frei. Nachuntersuchung ein Jahr nach der Operation zeigte funk- 
tionell gute Ergebnisse. Verf. warnt vor allzu weiten Indika- 
tionen fiir die Chondrektomie. An erster Stelle soil konservative 
Behandlung versucht Averden. Nur bei grossen BeschAverden 
und rezidivierendem Erguss ist eine Operation vorzunehmen. 
In solchen Eiillen kommt nach Verf. ein Versuch mit einer 
Synovektomie infrage. 



518 


CARL HIRSCH. 


B.6sum6. 

L’auteur a op6re par synoviectomie deux cas de ctondiomalacie 
rotulieune. Les examens de controle un an apres rintervention 
montrerent un bon resultat fonctionel. L'auteur deconseille 
fortement d'etendre les indications de la cbondrectomie. En, 
premier lieu il faut essayer du traitement conservateur. C’est 
seulement lors de troubles graves et d'bydarthrose recidivante 
que Toperation doit etre entreprise. En pareil cas rauteur se 
demande s’il ne convient pas de tenter la synoviectomie. 
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A Clinical Study of the Hematological Changes 
in Adiite Ohstriiction of the Small Intestine. 

By 

LEIF EFSKIND. 


Introduction. 

The pathogenetic basis for . the acute intestinal obstruction 
syndrome is far from clear, even though the last few years’ patho- 
physiological investigations have given added orientation to many 
of its factors. These additions have given rise to so many new 
problems in the pre- and postoperative treatment of patients 
with acute intestinal obstruction that if all these factors were to 
be taken care of the preoperative treatment in particular would 
become so complicated and of such long duration as to be clinic- 
ally impracticable. Thus it is of practical importance to isolate 
the chief pathogenetic factors of the causes of death in acute 
intestinal obstruction and adopt the treatment indicated. 

Experiments (Moon and Morgan) show a similarity in the 
patho-physiological findings in acute intestinal obstruction and 
experimental shock, particularly in the dehydration which occurs. 
This similarity has been demonstrated therapeutically by the pro- 
longation of life of animals with experimental obstruction by ad- 
ministration of large amounts of water and sodium chloride 
(Hartwell and Hoguet) although this treatment did not solve 
the therapeutic problems which arise. Judging from the literature 
the serum proteins have seldom been noted in clinical studies, 
although they play a dominant part in the clinic and pathogenesis 
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of shock as an index of the blood’s osmotic pressure and fluid 
balance in the body. 


Clinical Findings. 

This study includes 30 patients with acute intestinal obstruction 
of the small bowel. All except 2 of these ( 6 , 16) were treated sur- 
gically. Hematological examinations were made preoperatively 
and postoperatively and are showm in the table. Of the postopera- 
tive findings only the lowest figures are shown, with the addition 
of the results of one examination later in the course of the disease. 
According to the preoperative hematological findings and the 
duration of the disease the cases are divided into three groups; 

I. Clinical symptoms of 3 — 12 hours’ duration 11 pat. 

II. » » » 13 — 72 )> » 11 » 

III. » » )) more than 72 hours duration 8 » 

Since there is no well defined boundary between the hematological 
findings in the different groups, the division is necessarily some- 
what arbitrary. 

It is evident from the table that the basic disease does not 
determine the grouping. One might anticipate that the objective 
strangulations, incarcerated hernias, would be the first to appear 
for treatment. However, only 3 of the 11 cases in the study are in 
Group I. 

The preoperative hematological findings in the first group were 
almost normal except for minimal signs of dehydration in a few 
cases. The postoperative hematological reaction was slight except 
in one case (9). This coincident with the fact that the operation 
as a rule was simple and of short duration. In only 2 cases (1 and 4) 
was the bowel included in the operative procedure, and the post- 
operative course was without signs of peritoneal irritation. The 
one patient (9) who had a marked reaction, developed lung em- 
bolism and received protracted heparin treatment. The regener- 
ative phase for the serum proteins was short indicating that the 
productive organs were intact. The electrolyte balance showed no 
definite pathologic changes. 

Group II showed more heterogeneous hematological findings 
both in the pre- and postoperative phase. Determinations of 
erythrocytes and hematocrite showed uniform signs of dehydra- 
tion. In many cases after the first 24 hours the serum protein 
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values were found to be reduced, altbougli upon admission this 
condition was masked by tbe dehydration and became apparent 
after tbe fluid balance was restored during tbe preoperative treat- 
ment (17). In one case (21) a marked anemia was demonstrated. 
At operation this was found to be tbe result of a large extravasation 
of bloody fluid in tbe strangulated bowel and peritoneum. 

Tbe postoperative bematological reaction depended upon tbe 
type of operative procedure used, tbe complications wbicb may 
have occurred and tbe preoperative protein status. When tbe 
latter was low and tbe patient’s general condition was reduced over 
a protracted period, so tbe existence of a chronic hypoprotein- 
emia might be assumed (16), tbe reaction was marked and the 
regenerative process slow despite the fact that tbe operative pro- 
cedure was minimal. In cases in wbicb lesser operative interven- 
tions in tbe intestine, such as inversion or excision of ring-like 
areas of constriction suspected of gangrene or ileostomy, tbe 
immediate postoperative reaction was comparatively slight. When 
extensive bowel resections were performed (19), tbe immediate 
reaction was marked. Tbe duration of tbe regenerative phase in 
this group depended chiefly upon whether or not ileostomy was 
performed. Tbe patients with ileostomy were more difficult to 
bring into protein balance because of tbe accessory losses involved. 
Clinical symptoms of peritonitis did not occur in this group. 

Group III showed tbe same basic changes as tbe group dis- 
cussed above. However, tbe postoperative protein values were 
as a rule somewhat lower, and tbe fractional deviations were more 
serious. Tbe immediate postoperative fall in. tbe protein values 
was great and in these patients who died of peritonitis (23, 24 , 25, 
26) there was a continuous, increasing bypoproteinemia. Tbe 
remainder of tbe patients in this group bad a long regenerative 
phase. In spite of parenteral administration of large amounts 
of proteins tbe bypoproteinemia persisted for weeks and was a 
sign of tbe serious disturbance in protein metabolism present in 
tbe organism. In these patients ■with diffuse peritonitis tbe hema- 
tologic status progressed to a condition of peritonitic shock. Two 
of these patients (24, 25) bad edema of tbe ankles. 

Comment. 

The chief purpose of this study was to relate tbe clinical and 
bematological status to the duration of tbe disease in order to 
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Tot. 

Prot.J^ 

k\h.% 

Glob.% 

Nonprot. 

Nitrog. 
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Red 

blood 

cells 
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7 74 

4.66 

3.08 
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5.32 
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89 
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2.46 
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38 

92 
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3.49 

5.60 

36 

81 

4.00 

33 

112 

58 

6.68 

3.92 
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protein determinations before starting treatment. The number 
of patients examined in this study in each group is small. jFurther- 
more there is no definite borderline between the various groups. 
External factors such as age may also contribute to the difference 
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in the hematologic findings. However, the hematologic results in 
the groups as they have been set up are sufficiently uniform to 
justify the division made. 

In group I the therapeutic problems are simple. As a rule these 
patients need so moderate additions of fluids and chlorides that 
they may be administered in conjunction with operative proce- 
dure, thus avoiding the loss of time involved in a lengthy pre- 
operative treatment. 

In Group II there were uniform signs of hemoconcentration 
which appeared to reach maximum between 2i and 48 hours. 
In some cases there was a reduction in the serum proteins. This 
was most marked in those patients (12, 14, 19) whose strangula- 
tions were in the upper part of the small intestine. The actual 
hypoproteinemia was certainly greater than was evident from the 
nominal protein values, when the reduction of plasma volume was 
taken into consideration. This reduction has been shown experi- 
mentally in intestinal obstruction animals (Aird, Gender and 
Fine), and also exists clinically in cases in which obstruction has 
been of some duration (Fine, Hurwitz and Mark). Diuresis was 
low and there were signs of dehydration in some cases. Chloride 
values and alkaline reserve varied, but as a rule they were some- 
what lowered. The general picture of these patients indicated that 
they were in a state of beginning shock and should be treated 
accordingly. Administration of water and saline without labora- 
tory determinations of plasma proteins may have an untoward 
effect on these patients because the reduced osmotic pressure and 
increased capillary permeability cause a marked tendency to edema 
(17, 21). Therefore the primary object in the hydration treatment 
is to reestablish the osmotic pressure by means of plasma trans- 
fusions, and if these do not provide sufficient additions of fluid, 
they should be supplemented with physiological saline solution. 
Blood transfusion is indicated when there is an anemia resulting 
from hemorrhagic exudation in the bowel and peritoneum, as is 
seen in the most extreme types of torsion with marked circulatory 
disturbance. 

In Group III, in which there were frequently marked signs of 
shock this treatment is the most important in that the first problem 
is to replace the plasma loss. An abnormal distribution of fluids in 
the various parts of the body may be seen as a symptom of m- 
creased capillary permeability. Thus it is not uncommon to see 
signs of dehydration in the face and upper parts of the body with 
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marked wrinkling of the skin and dry tongue, while there is simul- 
taneously edema of the lower extremities. If the condition does 
not lead to diffuse peritonitis, large transfusions of plasma in the 
pre- and postoperative periods may have a life-saving effect. As 
a rule the preoperative treatment is limited in these cases because 
there is often gangrenous bowel wall. It is therefore impossible to 
reestablish the reserves of easily mobilizeable proteins preopera- 
tively. An y major operative procedure performed on such a pa- 
tient thus leads to a marked reduction in the serum proteins, and 
careful postoperative hematological control is necessary. This is 
particularly applicable in cases in which ileostomy has been per- 
formed, as there is then an accessory protein, salt and fluid loss. 
Patients with signs of peritoneal reaction are also included here. 

The hypochloremia demonstrated in these patients was moderate 
and did not seem to predispose to complications in the postopera- 
tive course. It is possible that a slight hypochloremia may be ad- 
vantageous to these patients who have such a marked tendency to 
edema. The organism can reduce its chloride loss in hypochloremia 
conditions by practically ceasing to excrete chlorides in the urine. 
A surgical patient who does not have abnormal loss of chlorides 
will have normal chloride and sodium levels over a long period in 
spite of a sharply reduced supply. Animal experiments (Taylor) 
demonstrate that marked reduction of blood chlorides of long 
duration does not have a toxic effect. As a whole it appears that 
the organism has less ability to regulate and tolerate losses of fluid 
and nitrogen than losses of chlorides, and that a moderate imbal- 
ance of chlorides is a factor of lesser importance in the acute 
intestinal obstruction syndrome. 

There is no agreement as to the reasons for dehydration in con- 
ditions of acute intestinal obstruction. Generally speaking it is the 
result of the combination of reduced intake and increased loss. 
In addition some patients in shock show an abnormal distribution 
of body fluids which appears as a dehydration of the upper parts 
of the body and is caused by marked disturbance in capillary 
permeability. The predisposing factors for this dehydration are 
infection, high site of the strangulation, advanced age and mal- 
nutrition of long duration, as well as other conditions accompanied 
by chronic hypoproteinemia. 

The demonstrated hypoproteinemia has in this condition, as 
in most other surgical diseases of the digestive tract, a complex 
pathogenesis in which reduced supply, increased loss and reduced 
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function of protein producing organs are important factors. Re- 
duced protein production appears particularly in patients in Group 
III, as may be seen in the long period necessary for the regenera- 
tion of serum proteins after the obstruction has been relieved. 

Both experimental and clinical investigators have noted that 
the reduced plasma volume and dehydration are related to the de- 
gree of distention in the affected bowel. 

The roentgenologic and operative findings of the patients in 
this study did not show such a relationship. On the other hand 
the time factor, the duration of the incarceration, was the domi- 
nating factor. There are however, but very seldom, cases of acute 
obstruction which after a few hours show distinct shock symptoms, 
as shown in the table below. 


Male, 41 years old, admitted 8 hours after outset. He had climcal 
symptom of peritonitic shock. 370 cm gangrenous and hemorrhagic 
intestine was resected. The hematological findings were as follows: 


Date, 
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=»/« 

5.72 

3.02 

1 

2.10 ; 

60 
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-"Vi 

5.91 

3.41 

2.60 ! 

56 

70 

3.52 

27 

118 

56 


Between these hematological examinations he got 500 cc blood and 
1,500 cc plasma. 

In these cases the strangulation is so serious that the venous blood 
flow from the intestine is completely cut off. They present similar 
symptoms as an acute central mesenterial circulatory disturbance 
and diverge both clinically and hematologically from the cases in 
group I. The symptoms are based on a combination of peritonitic 
shock and hemorrhage. 


Summary. 

The 30 patients with acute obstruction of the small bowel ex- 
amined in this study can be divided into 3 groups according to the 
duration of the symptoms as follows: 3 — 12 hours, 13-^72 hours 
an over 72 hours. The first group shows no marked pathologic 
changes in the hematological findings, the second demonstrates 
signs of dehydration and not seldom reduced serum protein values. 
The third group shows signs of shock. Therapeutic conclusions are 
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self evident. The causes of the dehydration and the hypoprotein- 
emia are reduced supply combined with increased loss of fluids 
and proteins, and in the case of the serum proteins reduced pro- 
duction as well. The prediposing factors are advanced age, pre- 
ceding malnutrition, infection and strangulation situated high in 
the bowel. The chlorides in the blood show some variations, but as 
a rule in cases of more than 12 hours duration they are reduced. 
Moderate hypochloremia does not appear to have a specific patho- 
logic effect in condition of acute intestinal obstruction and is 
therefore a minor therapeutic problem as long as there is no over- 
dosage of chlorides. 


Ziisammenfassiing. 

30 Ileuspatienten sind hamatologisch untersucht worden. Nach 
der Dauer der Kranlcheit konnen sie in drei Gruppen eingeteilt 
werden: 3 — 12 Stunden, 13 — 72 Stunden, und mehr als 72 Stunden. 
Der hamatologische Status der ersten Gruppe ist beinahe normal. 
In der zweiten Gruppe findet man Hamokonzentration oft mit 
Hypoproteinamie kombiniert. Die dritte Gruppe zeigt die gewohn- 
lichen Shocksymptome. Die therapeutischen Schlussfolgerungen 
sind daher klar. Die Ursachen der Hamokonzentration und Hypo- 
proteinamie sind eingeschrankte Zufuhr und gesteigerter Verlust 
von Wasser und Proteinen. In der Genese der Hypoproteinamie 
spielt ausserdem herabgesetzte Produktion der Serumproteinen 
eine wichtige Eoile. Die Chloriden im Blut variieren einigermassen. 
Bei langerer Krankheitsdauer als 12 Stunden sind sie in der Kegel 
herabgesetzt. Bine moderate Hypochloramie scheint nicht spezielle 
schadliche Wirlomgen im Kranldieitsbild zu haben. Die ist daher 
ein therapeutisches Problem von sekundarem Werte so lange nicht 
eine tlberdosierung der Chloriden vorliegt. 

R6sum6. 

30 malades souffrant d^obstruction aigue de Pintestin grele 
sont examines. Selon la dur6e de la maladie les cas sont divises 
en 3 groupes; 1: 3-~12 heures, 3: 13—72 heures, 3: plus de 72 heu- 
res. Dans le premier .groupe on ne trouve pas des variations le- 
marquables pathologiques dans le status hematologique. Dans le 
second groupe on trouve signes de dehydration et assez souvent 
de hypoproteinemie, dans le troisieme groupe signes de choc. Les 
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conclusions tli6rapeutiques sont evidentes. La cause de la dehydra- 
tion et de rixypoproteinemie est la meme: L’approvisionnement 
diminue combine d’une perte augmentee des fluides et des pro- 
tdines, Concernant la pathogenie de I’liypoproteinemie s’ajoute 
comme facteur supplementaire une production des proteines 
diminuee. Facteurs predisposantes sont: Tage avance, denutrition 
precedente, infection et strangulation situees dans la premiere 
partie de I’intestin grele. La concentration des chlorures du sang 
varie peu, ordinairemcnt elle est diminude. L’hypochloremie d’un 
degrd modere n’a aucun effet specifique pathologique au syndrome 
de I’obstruction intestinale et constitue un probleme therapeutique 
d’importance secondaire. 
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Local Penicillin Treatment of Suppurative 
Infection in tlic Tendon Sheath. 

By 

ERIK UNONIUS, med. dr. 


At the Count}’’ Hospital of La2}p]ancl, Eovaniemi, during the 
first half of the year 1936, I had the opportunity to test a new 
method in the treatment of suppurative infection in the tendon 
sheath. The method gave quite good results. Therefore I will 
give an account of the cases treated, though there were 8 only. 
Longitudinal incisions with or without drainage have been 
suggested and tried. Klapp made lateral incisions and to avoid 
necrosis of the tendon he considered it of great importance, that 
the tendon was not unprotected in the operation wound. Hesse 
emphasized the importance not to injure vessels or nerves. Kana- 
VEL found that drainage was most important. He made a long 
lateral incision, but left the tendon sheath closed at the joints. 
Beopeldt made two volar incisions, a distal one over the middle 
phalange and a proximal one from the middle of the proximal 
phalange to the end of the tendon sheath in the palm. Vidfelt 
opened the tendon sheath by a long volar incision and put irri- 
gation rubber drains into the sheath, whereupon he closed the 
wound with just a few sutures. — Gkettve has published very 
good results from the Sundsvall Hospital. He used an operation 
method suggested by Holm. Grettve makes incisions across the 
finger, distally from the joints and opens the whole tendon 
sheath subcutaneously with a special knife. For the three middle 
fingers he makes small incisions also across the palm and for the 
two other fingers small longitudinal incisions. The results were, 
according to Keppleb, recorded as good, satisfactory and bad 
ones. Under good results, complete restitution or normal func- 
tional effect is obtained. At the flexion the tip of the finger 
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touclies tlie palm. Tke flexion in the metacarpophalangeal joint 
is normal and on extension only a slight defect in the erection 
of the finger tip may he allowed. Under a satisfactovy result, a 
finger with a good working capacity is obtained. At flexion the 
tip of the finger should not be farther than 5 cm from the palm, 
and on extension the defect should not exceed 1 cm. Under the 
bad, the result is a disabled finger. — Grbttve recorded good 
results with Holm’s operation method in 42.8% of the cases, 
21.4 % being satisfactory and 25.8 % bad ones. 

All above mentioned methods involve long incisions or several 
incisions, which, after healing, often cause functional limitations, 
Grettve’s method does, however, seem superior. 

Having got penicillin, I decided to try a treatment, with hope 
of being able to combine a small operation with quick healing. 
Infections in covered cavities (pleura, joints) are, as is well 
known, successfully treated locally with penicillin if the infection 
is limited to the cavity. An advantage with local treatment, as 
compared with parenteral treatment, is that considerably smaller 
quantities of penicillin are necessary. 

Method of treatment. 

The method of treatment was the following. The tendon sheat 
was opened through a small incision across the volar side of the 
finger close to a joint on the distal side as Grettve has proposed. 
The incision was curved with the convexity distally, not too deep 
at the side, in order to save vessels and nerves. No more incisions 
were made. In the case of a part of the tendon sheath being 
especially tender when touched, or if pus somewhere under the 
skin was supposed, the incision was made at this point. The tendon 
sheath was then opened by a little cross cut. Thereupon a thin 
uretery catheter was put into the sheath in proximal as well as 
in distal direction. When the incision was made at the end of the 
tendon sheath only one catheter was used. The catheters were 
fixed to the skin with sillc and then the tendon sheath was rinsed 
with a physiological NaCl-solution until clear fluid. Then 0.2— 
0,6 ml penicillin solution, containing 5,000 units per ml were 
injected. The operation was affected vithout bleeding and in 
general anestesia. After that, rinsing and injection of penicillin 
solution every 4th 6th hour were continued, until the rinsing 
fluid became clear and did not contain bacterias on direct exa- 
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niination. Only for a feiv days the finger was immobilized by 
bandage, after which hand baths, and active movement therapy 
were applied. 

It often j)roved difficult to put the catheter in the proximal 
direction, if the incision lay distally from the first interphalangeal 
joint, and it was almost impossible, if it lay distally from the last 
joint. — The uretery catheters are obviously not meant for this 
purpose and were in 4 — 5 days covered with hard crusts, evidently 
irritating the tendon. 

Results. 

The patients treated were 6 men between the ages of 20 — 38 
5 ’'ears, and two women, 20 and 42 years old. In all the cases except 
one, the infection was caused by accident. The patients received 
treatment 2 — 4 days (in one case 4 hours, in another 6 days) after 
the symptoms appeared. The infection kept in the tendon sheath, 
or in this and the injured place. In all the cases only one finger 
was affected. The prognose has thus been rather favourable. 
The amounts of penicillin used were small, between 20,000 and 
200,000 units only. 

The results are shown in the following table. I have grouped 
the results according to Keppler. 

Table showing results when treating suppurative infection in the tendon 
sheath with penicillin injected through a catheter into the sheath. 

Elapse of 
time be- 
t^Veen be- 
ginning of 
the disease 
and opera- 
tion 

2 days 
4 i> 

3 » 

6 » 

2 » 

2 » 

4 hours 

4 days 


Finger 

Total 
amount 
of pe- 
nicillin 

Days 

of 

treat- 

ment 

Bacterias 

Result 

Thumb 

134,000 

10 

Gram-diploc. 

Good 

n 

67,500 

9 

Gr. -h cocc. 
in chains 

Satis- 

factory 

II 

192,000 

7 

Not examined 

Good 

Thumb 

20,000 

5 

Gr. cocc. 
in groups 

Good 

II 

98,500 

16 

» 

Satis- 

factory 

II 

78,000 

14 

» 

Bad. 

II 

40,000 

6 

Gr. -1- cocc. 
in chains 

Good 

II 

56,000 

8 

Gr. + cocc. 
in groups 

Good 



1. 164/46 ? 20 

2. 301/46 c? 35 

'3. 422/46 20 

4. 533/46 c? 22 
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In five cases out of eiglit tlie results were good, in kvo cases satis- 
factory, in one case bad. I believe that the reason for the results 
not being better may be due to the irritation of the tendon and 
the tendon sheath caused by the catheter, when covered with 
crusts. In case No 6 the catheter remained in the sheath 14 days, 
and when removed it was covered with crusts, nearly a milli- 
meter high. This was the bad case. Case No 5 was treated for a 
still longer time (16 days), but a change of catheter was made 
once (on the 6th day). In case No 3 the same catheter remained 
for 9 days. In both these cases the result was not good. Case No 8 
was treated for 8 days, but the catheter was changed once (on 
the 4th day). In case No 1, on the other hand, the same catheter 
remained for 10 days, and on removal showed no crusts at all. 
Either a catheter of another manufacture was used, or the patient 
did not react in the same way as the others. — The results from 
these two cases were good. In the cases No 3, 4 and 7 the catheter 
was kept for 7, 5 and 6 days respectively, the results being good. 

The treatment caused no pain. The patients were able to move 
the finger with the catheter in place without feeling pain. • — It 
is advisable not to introduce the catheter proximally so far that 
in flexion it touches the end of the tendon sheath, as this would 
cause pain and prevent the patient from moving the finger. 
Besides there would be a risk for perforating the sheath. 

In none of the cases was the operation followed by sensibility 
disturbances. The operation scars were hardly visible and gave 
no trouble. 

I believe it would be worth while to give the method further 
trial and I think better results could be attained with drains that 
do not irritate the tissues. 


Casuistry. 

Case 1. lOiflOid. A girl, aged 20. — Trauma not known. — 
reddening and pain along the Avhole flexor tendon of the right 
thumb. ~ Admitted ^i/^. General condition good. Virgo. No sign of 
v^inal infection. No trace of gonococci in cervical or urethral secrete. 
SR 38 mm. Local: Reddening, swelling and pain when touching along 
the volar side of the right thumb and wrist. Canalisatio vaginae ten- 
diiyis. The tendon sheath was opened above the ligam. carpi, and con- 
temed an abundancy of thin matter, shoTOng by direct examination 
ram-diplococces, very like gonococces. A fine uretery catheter was 
introduced into the tendon sheath that was rinsed with a physiologic 
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NaOl-solution, after which 2,000 units of penicillin were injected through 
the catheter. — ®7i: rinsing, and injection of 2,000 units of peni- 

cillin every 6th hour. When removed, the catheter was clean. --■V , 
^ii, and 29/4: sulfatiazol, 6 grammes in all. — hand bath and 
mobilization. — Temperature on 33° C, then subfebrile until =7^, 
after this date normal. — Left hospital ^Yi. — Upon inquiry on Ye 
found normal mobility and working capacity of the finger. 

Case 2. 30111946. A carpenter, aged 35. — Y2 lie cut himself 
with an axe a superficial wound across the right palm. The wound was 
not sutured. He remained at work. — 11/2'. he hurt his hand while work- 
ing. On the following day pain started. — Admitted General con- 
dition good. SR 36 mm. On the ulnar side of the right palm an almost 
healed cut wound, about 5 cm long. The palm, distally from the wound, 
and the basal part of the middle finger swollen. Slight swelling also 
on the back of the hand. Pain when touched along the flexor tendon 
of the second finger. Canalisatio vaginae tendinis: A small incision 
across the finger distally from the first interphaJangeal joint. Matter 
in the tendon sheath, containing Gram -|- cocces in chains by direct 
examination. Rinsing, and injection of 2,500 units of penicillin. — 
17 2 — 1,500 — 2,500 units of penicillin every 6th hour. The catheter, 
when removed, was covered with crusts. — Because of slight pain in 
the palm on ^9/2 he got 10,000 units of penicillin every 4th hour during 
3 days. — hand bath and mobilization. — Slight rise in temperature 
until 99/2, then normal. Left hospital ^72. — Final status Ys’ The finger 
was somewhat thickened at the base. At flexion the tip of the finger 
reached 4 cm from the palm. Movement in the metacarpophalangeal 
joint normal. The first interphalangeal joint movable between the 30th° 
and 60th° measured from extended position, and the last joint between 
10th° and 20th°. The strength of the muscles good. At work since Ys- 

Case 3. 422/1946. Chauffeur, aged 20. — Ys pricked his right 
middle finger with a wire. Next day pain and swelling on the volar side 
of the finger. On the third day swelling also on the dorsal side of the 
hand. — Admitted Ys- General condition good. SR 68 mm. Strong 
swelling and pain when touching on the volar side of the right second 
finger and the palm. Strong swelling on the dorsal side of the hand. 
Canalisatio vaginae tendinis: A small incision across the finger distally 
from the first interphalangeal joint. Much thin matter in the tendon 
sheath. Bacteria examination was not made. A thin uretery catheter 
in both distal and proximal direction. Rinsing, and injection of 3,000 
units of penicillin in both directions. — ^/g — 3,000 units of penicillin 
in both directions every 6th hour. When removed, the catheter was 
discoloured. — Ya- hand bath. — Left the hospital ^9/3. — Informed on 
inquiry on ^/4, that the finger was of quite normal strength and mo- 
bility. 

Case 4. 533 j 1946. Workman, aged 22. — ^Ys 
right thumb. 2 days later pain and swelling, also lymphangitis up to 
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the axillar glands. — Admitted 21/3. General condition good. SR 29 mm. 
The right thumb badly swollen. Pain on touching along the flexor ten- 
don. Obvious lymphangitis from wrist to elbow. Very painful enlarged 
axillar glands. Canalisatio vaginae tendinis: A small incision across the 
finger distally from the last joint. Matter in the tendon sheath, con- 
taining Gram-}- cocoes in groups by direct examination. A thin uretery 
catheter in the sheath up to the wrist. Rinsing, and injection of 1,000 
units of penicillin. —22/3— 2S/3; 1,000 units of penicillin every 6th hour. 
— 26^^. examination of bacterias from wound; bact. — . leucoc. -f--}-. 
When removed, the catheter was discoloured but not incrusted. — 
Only on 23/3 in the evening a slight rise in temperature to 37.7° C. — 
Left hospital 27/3. Working since 2/4. — Final status 20/^: Almost in- 
visible, slightly adherent scar. Slight weakness in extension of the last 
j'oint. At flexion -}- opposition the tip of the finger reached the base of 
the little finger. Muscle strength good. No impediment when working. 

Case 5 . 59511946 . Mason, aged 38. — ^2/3 he got a nail in middle 
phalange of the left second finger. — 20^^ toe finger began to ache. — 
Admitted 23/3. General condition good. On the volar side of the middle 
phalange of the left middle finger a small, infected wound. Reddening, 
and pain when touching along the volar side of the finger. Finger and 
palm swollen. Canalisatio vaginae tendinis: Incision across the finger 
on the wound. Tendon sheath open, containing a lot of matter. By 
direct examination Gram-j- cocces in groups. A thin uretery catheter 
into the tendon sheath in proximal direction. Rinsing, and inj'ection of 
1,500 units of penicillin. — — 2?^^. 1^590 units of penicillin every 
6th hour. — hand bath. — When removed, the catheter was covered 
with crusts. — ^2/4*. examination of bacterias from wound: negative. — 
Temperature on 21/3: 38.5° C, subfebrile until 2/4, then normal. — Final 
status 2/7: The finger normally movable together with the other fingers, 
and does not interfere with the work. At flexion of the inj'ured finger 
alone, the tip reached P/j cm from the palm. 

Case 6 . 83111946 . Worlcman, aged 23. — ’/s he pricked the volar 
side of the left second finger with a knife. The same day the finger began 
to ache. — Admitted General condition good. SR 24 mm. On the 
volar side of the middle phalange of the left middle finger an infected 
cut wound, 1 cm long. The finger was very swollen. Pain when touching 
along the flexor tendon. Also slight pain at the base of the first and third 
finger. The back side of the hand swollen and reddening up to the wrist. 
Canalisatio vaginae tendinis: Incision across the finger distally from 
the last j'oint. Thick matter. By direct examination Gram-j- cocces 
m groups. Failure to introduce the catheter into the tendon sheath 
necessitated a new incision at the place of the wound, whereupon the 
catheter was introduced. Rinsing, and inj'ection of 3,000 units of peni- 
cillin. Immobilization. — — 22^^. 3 ^qqq units of penicillin every 6tii 
hour. -— Examination of bacterias from wound ^e/g, 20/ ^ 21/ awd-js: 
negative. -2^g SR 7 mm. — Sulfatiazol in the first 5 days. — By 
mistake the catheter was allowed to remain for too long a time, and 
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when removed, it was covered with crusts in abundance. — Temper- 
ature 10 / 5 : 39.1° C, rise in temperature until 13 / 5 , then normal. — Status 
-Ve: The finger interfered with his work. The last joint stiff, the middle 
joint movable between 20th° and 25th° measured from extended 
position, basal joint between 0° and 80th° from extended position. 
Amputaiio: Amputation, at the patient’s request, almost distally from 
the first interphalangeal joint. — Stump healed ^j-. 

Case 7. 1003 [1946. Peasant’s wife, aged 42. — ’/g she got a wood 
splinter in the right second finger. The splinter was immediately pulled 
out. An hour later severe pain in the finger. Admitted 4 hours after the 
accident. General condition good. SB 17 mm. The right middle finger 
slightly swollen. Pain when touching along the flexor tendon. Eedden- 
ing along the dorsal sid^ of the finger. Canalisatio vaginae tendims: 
A small incision across the finger distally from the basal joint. Thin 
matter in the tendon sheath. By direct examination Gram-}- cocces 
in chains. A thin uretery catheter was put both distally and proximally. 
Einsing, and injection of 2,000 units of penicillin in both directions. — 
®/ 5 — ^“/g: 2,000 units of penicillin in both directions every 6th hour. — 
Slight rise in temperature until ^‘•/g, then normal. — gt hand bath and 
mobilization. — When removed, the catheter was discoloured but 
without crusts. — Left hospital ^Vc- Status: No swelling. Slight stiffness 
in the last joint. At flexion the finger reached E /2 cm from the palm. — 
She was not examined later, but the result being alredy so good at the 
end of only five days treatment, complete restitution might be pre- 
sumed (Compare with case 8). 

Case S. 132311936. Mason, aged 30. — Eubbing against working 
tools caused Vs a Wister on the volar side of the right middle finger. The 
blister became infected. — ^/g; pain in the finger and swelling along the 
volar side. — Admitted Vs- — General condition good. SE 32 mm. The 
right second finger badly swollen. Pain when touching along the flexor 
tendon. At the basal phalange fluctuation was ascertained. The finger 
was kept in middle position and could not be moved. Canahsatio va- 
ginae tendinis: A small incision across the finger distally from die 
first interphalangeal joint. Thick matter. By direct examination 
Gram-f- cocces in groups. A catheter was put in both proximal as 
distal direction. After rinsing 1,000 units of penicillin in both catheters. 
— The whole time no rise in temperature. — ^Vs- examination of bac- 
terias: negative. Catheter exchange. The removed catheter was dis- 
coloured but not incrusted. — examination of bacterias: negative. 
Catheter removed; discoloured but not incrusted. — ^Vs- hand bath and 
mobilization. — Left hospital ^'/s- 7 mm. At flexion the finger 

reached 3 cm from the palm. — Pinal status slight extension defect 
of the tip of the finger, which at flexion reached the palm. An almost 
invisible scar. Good working capacity. 
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Summ{iry. 

Eight patients Avitli suppurative infection in the tendon sheath 
two in the thumb and six in the middle finger, were treated with 
penicillin through an lU’etery catheter inserted into the tendon 
sheath. A small transverse incision Avas made distally to one of 
the finger joints Avithout injiu’ing vessels or nei'ves. Dependent 
on the place of incision, a thin uretery catheter aa’US introduced 
in proximal direction or in proximal as aa'cII as in distal direction. 
More incisions AA-ere not made. Rinsing Avith a physiologic NaCl- 
solution and injection of 1,000—3,000 units of penicillin every 
6th hour during 5 — 16 days (total dosage 20,000 — 200,000 units). 
Mobilization at an early stage. Issues: 5 good, 2 satisfactory and 
one bad. 


Ziisammciifassuiig. 

Bei 8 Patienten mit eitriger TendoAmginitis waren 2 im Daumen 
und 6 im Mittelfinger lokalisiert. Behandlung mit Penicillin, Avel- 
ches durch einen Dreterkatheter in die Sehnenscheide eingefiihrt 
wurde. Der Katheter wurde durch einen kleinen Querschnitt 
distal eines Fingergelenks eingefiihrt ohne Verletzung von Ge- 
fassen und Nerven. Weiterc Incisionen wurden vermieden. Je 
nachdem avo der Schnitt gemacht AA'erden musste Avuide der Ka- 
theter distal- und proxinialwarts oder nur proximalwarts Amrge- 
fiihrt. Jede 6. Stunde Spuhlung mit physiologischcr NaCl-losung 
und Injektion von 1,000 — 3,000 E. Penicillin. Totaldosierung in 
5 — 16 Tagen 20,000 — 200,000 E. Mobilisation so bald wie mog- 
lich. Resultate: 5 gute, 2 befriedigende, eines schlecht. 


R6sum6. 

Chez 8 malades atteints de tendoArnginite suppuree I’infection 
etait localisee 2 fois au pouce et 6 fois an medius. Traitement par 
la Penicilline qu’on injecta dans la gaine synoviale au moyen 
d une sonde ureterale. Cette sonde 6tait introduite par une petite 
incision transversale, en aval d’une jointure digitale, en menageant 
vaisseaux et nerfs. On s’abstint d’autres incisions. Selon le niAmau 
ou il fallait faire I’incision, on poussait la sonde en aval et en 
amont, ou seulement en amont. Toutes les 6 heures, irrigation 
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avec de la solution salee physiologique, suivie d’une injection de 
1,000 a 3,000 U. de Penicilline. Dose totale en 5 a 16 jours: 20,000 
a 200,000 U, Mobilisation aussi precoce que possible. Resultats: 
5 bons, 2 satisfaisants, 1 mauvais. 
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Kuopio County Hospital. 

(Chief: Prof. Maetti HaMalainen.) 


Two Cases of Incarceration in a Defect in the 
Mesentery of the Small Intestine. 

By 

EINO E. VUORI. 

Loimaa. 


The mesentery of various parts of the intestine of man is in 
exceptional cases the site of apertures in which a coil of intestine, 
when passing through, may become more or less complicatedly 
incarcerated. Such extremely rare occlusions have been described 
as occurring in the mesocolon (in 1731 by Brambilla), in the 
mesosigmoid, mesorectum, and even in the inesenteriolum, most 
cases being observed, however, in the mesentery of the small 
intestine. A first solitary instance of the last-mentioned land was 
published by Heuermann in 1778, and the first resume of cases 
so far reported in the literature was nTfitten by Besnier as early 
as in 1860. It included eight cases, but according to Prutz’s list 
there should have been nine. In 1907 Prutz had collected 41 such 
cases, by 1920 the number of published cases had risen to 53 
(Federschmidt) and by 1936, according to Papouschek, 80 
cases should have been stated. Later than Federschmidt’s 
report I have, myself, counted 43 cases. A list of these cases is 
given in connection rvith the references. These cases are propor- 
tionally most frequent in the “occlusion areas of eastern Europe” 
and in northern America. Several cases have also been published 
from Scandinavia; from Finland there is, however, only one case 
(Stromborg), All ages are represented among the patients, 
starting with newborn infants to old people, the majority of course 
being children and adolescents. The male sex predominates. 
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In Kuopio County Hospital the following two cases occurred 
last summer. I am greatly indebted to the Chief of the hospital, 
Professor Martti Hamalainen, for the use of these. 

C (I s 6 1, Journal 3393. Aug. 10th, 1946. Diagnosis: Vobmlus intes- 
tini ilei per foramen congenitale mesenterii. S. L. Aged 24, workman 
from Leppavirta. In 1941 — 42 twice admitted to a military hospital 
because of dyspepsia. It was then established that the patient suffered 



Fig. 1. Case 1. Schematic picture of the situs intestinorum after the looseuiug of 

the torsion. 

from hyperacidity. No jjathologic changes appeared in the roent- 
genograms. Last night the patient felt slight pains in the stomach. 
He slept, however, until he was awakened in the night by severe pains 
first in the umbilical region, and then gradually passing over to the 
right side of the abdomen. Neither gas nor evacuation of bowels since 
yesterday. Frequent vomiting, the vomitus had no feculent odor. 

Present state: The patient is pale and perspires, severe shock con- 
dition. The pulse is small and frequent, the blood pressure only 60 mm 
Hg. Nothing notable in heart and lungs. The upper part of the abdomen 
is somewhat distended. The abdomen is tender throughout, and very 
tji'mpanitic. The j'ecoral tone has disappeared. No succussion sounds, 
neither borborygmus. No peristaltic movements observed. First im- 
pression: perforated ulcer. Strophanthin-et 5 q)hyllin-glucose and plasma 
are given on account of the severe shock. However, as it does not pass 
within two hours (another patient was operated on in the meantime), 
preparations for an operation are made about 22 hours after the onset 
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of 85 ^mptoms. Having inhaled a few breaths of ether the jiatient begins 
to vomit. The narcosis is interruiited, and the stomach emjitied by 
means of a rubber tube. The jiatieiit then collapses and unconsciousness 
follows. The breathing changes into a Cheyne-Stokes respiration, and 
ceases gradually. In order to establish the cause of death post mortem 
ex;amination is carried out on the operating table (VuoRi). 

The whole of the visible small intestine is somewhat distended and 
of a purple-black colour. It contains little air but is filled -with a highly 
blood-mixed fluid. When the fluid is removed the occlusion is found 
to have arisen thus: almost the total small intestine has twice passed 
an aperture in its mesentery in a direction from below — backwards — 
upwards — ^forwards, causing right of Treitz’s ligament and left of the 
ileocecal valvel such a tight torsion around the long axis of the in- 
testine that the passage in it and in the venae of the mesentery becomes 
completely constricted. When the torsion — this is probably the most 
correct denomination — is loosened, there still remains, about 1 meter 
from Treitz’s ligament, a torsion of 180° around the long axis of the 
intestine; it has arisen by the jejunum having adhered on the side 
opposite to the insertion of the mesentery, to the oral side of the peri- 
pheric edge of the aperture in the mesentery. Here a funnel-shaped 
diverticulum of about 2 cm has arisen in the wall of the intestine, evi- 
dently owing to tearing. In ni}'- opinion this adhesion could not have 
been the primar)’’ cause of the volvulus as in that case its course should 
have been in the opposite direction. Of the jireviously mentioned Y20° 
torsion the most oral one wms situated somewhat orally of this place, 
and so far the intestine was normal. When -examining the aperture in 
the mesentery the latter proved to be, in its narrowest portion, an arch 
of only about 10 cm in breadth. Its upper end was attached to the 
posterior wall of the abdominal cavity near Treitz’s ligamentum and 
its lower end near the ileocecal valvel along an area of a few centi- 
meters. The intervenient border is quite smooth and free of scars, and 
here the extremely thick superior mesenteric artery and superior mesen- 
teric vein have their course. There is no free posterior edge in this 
opening of about two handbreadths, but the parietal peritoneum here 
follows directly along the posterior wall of the abdominal cavity with- 
out forming duplications. 

Case 2. Journal 2727. June 27th, 1946. Diagnosis: Incarceratio 
intestini ilei et coli sigmoidei in foramen congenitale mesenterii. E. R. 
Aged 15, shoemaker’s son from Kiuruvesi. Last night the patient suf- 
fered frona severe pain in the abdomen. In the morning he vomited for 
the first time. Neither gas nor bowels since yesterday. 

Present state: The patient is in a very bad condition, j)ale, perspires. 
The pulse is small, Nothing notable in heart and lungs. The abdomen 
is greatly distended and in the umbilical region there is a separate 
knotlike prominence. Peristaltic movements are clearly noticed, also 
splashing. The patient is stimulated and given an infusion of physio- 
logical NaCl solution. About 20 hours after the onset of symptoms an 
^eration is made in spite of the severe shock condition. Diagnosis: 
Ucclusio intestini. 
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Laparotoniia. Detorsio et deliberatio. Enterostomia a. m. Witzel. Ether 
anesthesia (Raivio). The abdomen was opened by an incision in the 
middle line, below the umbilicus. The first bows of the small intestine 
to be seen are black and atonic. When the cause of the occlusion is 
sought it appears that about 2.5 m of the ileum and about 60 cm of 
the sigmoid flexure have penetrated from the left below to the right 
upwards through an aperture of about 2 fingerbreadths with smooth 
edges, situated in the mesentery of the former near the ileocecal angle. 



rig. 2. Case 2. Schematic picture of the situs intestinorum fore the release 

of the intestines. 

where they have incarcerated, both being separately twisted around 
their mesenteric axis. Enlarging of the opening allows the constricted 
intestine to be draAvn back through it. The aperture is then closed with 
three silk sutures. As the condition of the patient is threatening a deci- 
sion is made to end the operation by forming a Witzel’s fistula. Exitus 
lethalis when the wound is being closed. 

Epicrisis: In the former case there was a torsion of 720 degrees 
of almost the whole small intestine through a probably congenital 
aperture posterior to the about 10 cm wide arcade-shaped mesen- 
tery. In the latter case there was incarceration and volvulus of 
ileum bows and the sigmoid flexure into a probably congenital 
aperture of about two fingerbreadths in the mesentery of the 
small intestine near the ileocecal angle. 

Location, size and shape of the apertures. Comparing my cases 
with those reported in the literature I find that there are none 
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similar to my first case regarding tlie size, location and cliaracter 
of tlie aperture, and the length of the incarcerated intestine, 
previously published. A case described by Federschmidt is some- 
what similar. In it the mesentery of the lower one third of the 
ileum also took the form of a wide arch of about 10 cm between 
the ends of which remained “a large gap, the shape of a somewhat 
extenuated horseshoe”. Just that portion of the ileum which is 
attached to the free mesentery, had passed through the opening, 
then twisting still 360° clockwise. In the case of Turk the aper- 
ture was also situated in the radix (of the mesenterium ileo-coli 
commune!) but in its upper portion immediately below the 
duodeno-jejunal flexure, by a. and v. mesenterica sup., its size 
being about 3x2 finger-breadths. Beside these two cases only 
a very few more have been published in which the aperture, 
being only about 1 finger-breadth in size, was situated in the 
radix quite close to the posterior wall of the abdomen. There 
are also a few cases in which the opening was situated in the 
middle of the mesentery belonging to the middle one third of 
the ileum. The great majority of the apertures were located simil- 
arly as in my second case, viz. near the ileocecal angle. Most of 
them were found in the periphery of the mesentery, sometimes 
even quite close to the intestine; the mesentery was missing in 
this place in the case of Hommes even at a length of 20 cm. The 
size of the apertures was generally small, a few sq.cm only, but 
larger ones were also observed, i. e. three being the size of the 
palm of the hand (Blecher, Gharbonnier, Hohlbaum). The 
most common form was round or oval, but also slitlilce openings 
in a radial direction were described. 

The strangulated 'portion of intestine. This was mostly a part of 
varying length of the small intestine near the aperture through 
which it sometimes carried along with it the mobile cecum and 
the appendix, in the case of Trendelenburg — v. Ofenheim 
even a part of the ascending colon. Of course there was in this 
case mesenterium ileo-coli commune. Moreover it had passed 
the aperture twice, and this was the only case except my own in 
which this had happened. A more distantly situated loop of intes- 
tine was very seldom constricted, for instance, the transverse 
or the descending colon or the sigmoid flexure. Only Stromborg 
^inland), Talmann and Muzeniek have all described one case 
in which both the small intestine and the sigmoid flexure were 
simultaneously constricted, similarly as in my second case yet 
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witli tlie difference tliat in tlieir cases they had passed into the 
aperture frona opposite sides of the mesentery. They were generally 
directed from the left below to the right upwards. 

The strangulation mechanism may be described thus: following 
strain first only a very short portion of the intestine penetrates, 
or, if there is a large opening, slides accidentally into the aperture. 
Cases have been pubhshed in which symptoms set in during sleep. 
Owing to the intestine being strangulated, or, as in the second 
case, to a bend over the edge of the aperture or to the twisting of 
a loop, a disturbance of the passage and of the circulation of the 
blood occurs. The intestinal gases cannot pass, neither are they 
absorbed in the blood but their pressure causes an enlargement 
and distention of the loop in question, thus completing the oc- 
clusion and making the return of the loop impossible; the reverse 
occurs, in that more intestine is pulled through the opening. The 
peristalsis has a similar effect, as, according to Prutz, the intes- 
tine reacts to the surrounding edges of the aperture as to a foreign 
body, thus trying to force it, by means of peristaltic movements, 
in an anal direction. However, as the edges of the aperture are 
fixed in this case and the intestine is mobile, the result is that 
peristalsis presses more intestine through the aperture. Further, 
the peristalsis probably causes volvulae and torsions which com- 
plicate the incarceration. "WTien there is a question of large open- 
ings these volvuli cause a sudden change to the worse of the 
condition when the strangulation becomes total after many 
days of less serious symptoms. 

The etiology is not always homogeneous. In the epicrisis, I already 
mentioned congenital apertures, but postnatal apertures have also 
occurred even if they are very uncommon, as will be seen from the 
following. 

Most of the older authors consider trauma the causal factor of 
apertures. There are, however, only a few cases which may be 
considered unmistakably traumatic. According to various writers 
the number of these cases is 12, at the most (there are, however, 
owing to imperfect records very uncertain cases in my opinion). 
These represent only about 12 per cent of all cases pubhshed. It 
is natural that trauma cannot play an important part in the 
etiology of mesenteric apertures, as isolated injuries to the mes- 
entery are very rare. 

Openings occurring in connection with operations may primarily 
be considered traumatic. They are, of course, rarely found m 
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the mesentery of the small intestine, and to my knowledge only 
one case of similar incarceration has been published. But, on the 
other hand, there are several cases of incarceration in post- 
operative apertures in the transverse mesocolon, generally follow- 
ing a posterior gastro-enterostoray; they are often caused by the 
carelessness of the surgeon (cf. Blecher and Hohlbaum’s lists). 

Various inflammatory 'processes may also cause the formation 
of apertures. Bennander, Hohlbaum and Papouschek have, 
independently, described one case in which an opening was formed 
follo^ving tuberculosis of the mesenteric glands. Appendicitis has 
also been considered of etiologic importance in this connection, 
but there is, in spite of the frequency of appendicitis, probably 
but one case published, viz. that of King. This theory is vigour- 
ously denied by Papouschek. He suggests, however, mesenteritis 
and arteriosclerosis as possible causes. In this connection I wish 
to stress the fact that mesenteritis is generally of a hypertrophic 
character. Ulcer of the stomach and of the duodenum may be 
the causative factor of an aperture in the transverse mesocolon 
only. 

As postnatal apertures are rare, as appears from the paragraph 
above, congenital apertures predominate. There are various 
theories on the genesis during the fetal development. Treves 
and others consider poor nutrition of the mesenteric area (= Poi- 
rier’s aire mesenterique), near the ileocecal angle with its few 
vessels to be the cause. Talmann believes that a strong peristalsis 
or a trauma may cause a weak tissue of this kind to burst. Hohl- 
baum in his control investigations established regularly such an 
area in fetus of 6 to 8 months, whereas Prutz and Waldeyer 
have not found any. The latter observed, however, more numerous 
pouch formations in fetal mesenteries than have been established 
in adults. Hohlbaum assumes that they are partly responsible 
for the occurrence of apertures,, and Keinhardt believes that at 
least apertures in the transverse mesocolon, where they are most 
frequent, occur when the bottom of the pouch bursts as a loop 
of intestine is pressed into it. 

Prutz, Papouschek and others consider the tension which 
arises in the mesentery caused by its disproportional growth 
and that of the intestine, when the cecum moves down to its final 
place. The tension is assumed to be greatest just at the ileocecal 
angle. Hohlbaum and Hommes have combined this theory and 
that of Treves, and Hommes has enlarged it further. Already 

36 ^i6-i287. Acta cliir. Scandhiav. Vol, XCV, 



548 


EINO E. YDOKI. 


Federsohjiidt stressed that only ileocecal apertures might be 
explained in this way but not those more to the center of the radix. 
Federschmidt’s and Turk’s cases as well as the first one of mine 
can, in no circumstance, be elucidated by these theories. It should 
further be pointed out that in Trendelenburg — v. Ofenheim’s 
and Turk’s cases of mesenterium ileo-coli commune no tension 
produced by the wandering of the cecum could have occurred 
and caused the formation of an aperture. 

Prutz mentions the deficient secondary fixation of the mesen- 
tery during the development of the cecum and the colon, and 
refers to the four cases in the literature in which an aperture 
occurred in the radix as a support of his theory. He was joined 
by Turk who thought that he had thus found a simple explana- 
tion of the defect in the mesenterium ileo-coli commune of his 
patient (described on page 545). The anomaly of the mesentery 
has naturally arisen exactly in this way, but openings in the 
mesentery cannot be formed thus, as already pointed out by 
Federschmidt. It might be supposed, of course, that together 
with the mesentery tangential pouches and canals could occur in 
this way. Thus, or rather, by a supernumerary fixation. Parson’s 
unique case might be explained; in it incarceration had taken 
place between the folds of the double mesosigmoid. 

None of the above mentioned theories — except perhaps the 
pouch theory of Reinhardt — can explain the origin of apertures 
occurring in the transverse mesocolon, the mesosigmoid, the 
mesenteriolum and the ligamentura latum. Landois, in his 
investigation, arrives at the conclusion, that there is no general 
etiologic elucidation. 

Federschmidt looked for an explication of this question in 
the phylogenesis. According to Broman’s investigations apertures 
are regularly found in the dorsal mesentery of the lower verte- 
brata and even in that of birds. Hutyra and Marek, on the 
other hand, stated that out of 1,069 cases of occlusion, occurring 
during a limited period, in horses of the Prussian army, and 
leading to death, incarceration had in 218 cases taken place by 
way of openings in the mesentery. In the Veterinary Clinic of 
Berlin the corresponding proportion was 34/93, or exceeding 
this figure. On the basis thereof he also explains that the defects 
appearing as rare anomalies in the dorsal mesentery of man, are 
atavistic products of the same process of rarefaction which the 
ventral mesentery in our body is regularly subjected to. In this 
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way the apertures of other portions of the intestine may also be 
easily and analogously explained. On 1115 ’- part I feel inclined to 
accept this theory as it is the only one which can clarify my case 
nr. 1. As for the time of the formation of the aperture, it should, 
at least according to Federschmidt, Turk, and in my first case 
mentioned above, have occurred before the intestine had turned 
which would explain the exceptional character of these cases. 

As an evidence of the inherence of mesenteric apertures it should 
be mentioned that their bearers often have other indisputable 
congenital defects or anomalies. In addition to the previously 
mentioned cases of mesenterium ileo-coli commune, Meckel’s 
diverticulum was, for instance, found in 7 patients, which is 
considerably more often than expected in relation to the incidence 
of the anomaly. 

The fast history and, the f resent state cannot always be analogous; 
they have to vary in the individual cases, depending on what part 
or parts are involved and how great portions of the intestine have 
been constricted. They further depend on the size of the aperture 
in which the incarceration has taken place. When the aperture is 
small the occlusion is rapidly completed, whereas in the case of 
a large aperture it develops more slowly and less violently, ex- 
hibiting father indefinite symptoms. In the latter case the patient 
may not come to the hospital until the elapse of several days of 
illness — when the pains have increased suddenly. There are in- 
stances described in literature when an operation has been made, 
even successfully, three weeks after the onset of the symptoms 
(Greig Smith). In those cases gangrene has naturally not devel- 
oped, whereas constriction in small apertures rapidly leads 
thereto. The conditions are thus quite similar to those in extra- 
abdominal hernias which these intra-abdominal incarcerations 
misleadingly resemble. If the opening is large there must be 
some other occlusive factor, although it may appear later, which 
causes gangrene apart from the passing of a portion of intestine 
through the aperture; this may be, for instance, volvulus or a 
firm torsion. Because of the impeded circulation of venous blood 
large quantities of blood may flow into the intestine causing a 
severe shock. It should be observed, however, that also a tight 
strangulation sometimes causes shock, and nodus always does so. 
As the factors influencing the picture of the disease are so numer- 
ous there can be no homogeneous development, or any symptom 
or syndrome characteristic of an occlusion with this etiology. 
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^ Diagnosis is therefore limited to an establishment of an occlu- 
sion only, often of strangulation type. Volvulus ceci has sometimes 
been diagnosed in cases where a protuberance caused by loops 
of intestine incarcerated in an ileo-cecal mesenteric aperture, was 
perceptible to touch or even \dsible on the right side of the abdo- 
men. Other incorrect diagnoses may be mentioned, for instance 
appendicitis, and peritonitis due to a perforative ulcer or appen- 
dicitis. A confusion vnth acute pancreatitis and mesenteric 
thrombosis is also possible. A correct diagnosis has so far never 
been made. 

Therapy. This is naturally aimed at surgical liberation of the 
constricted intestine and a resection of necrotic portions. In a 
few cases there is a small possibility of spontaneous recovery as 
evidenced by the anamnestic attaclcs in some cases. A reposition 
does not always succeed without an incision of the edge of the 
aperture, which may involve some danger as large veins are 
lodged here. In order to avoid recurrence an effort should be made 
to close the opening; it is generally an easy task when the aperture 
is small or slit-like, and can be done by simply uniting the edges. 
For closing large openings transplantation of omentum or fascia 
can be performed, but this may also be very difficult and even 
impossible, particularly in my first case. 

The prognosis depends, naturally, as in other cases of occlusion 
and extra-abdominal incarceration, completely on whether an 
operation can be made at an early stage. The duration of the 
journey to the hospital, inadequate communications and other 
secondary factors may thus be of decisive importance. According 
to my calculations the rate of mortahty has so far been about 
33 per cent (73 cases considered). 


Siimmary. 

The investigation is based on two cases of occlusion. In the first 
case the mesentery of the small intestine was fixed to the posterior 
wall of the abdominal cavity with both ends only, near to the 
lig. Treitzi and to the ileo-cecal valve. Between these points it 
had the form of an about 10 cm wide arch. To its folded and thus 
considerably longer peripheric border the intestine was attached, 
and in its central border ran the superior mesenteric artery and 
vein. Through the great aperture posterior to the free part of the 
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mesentery the entire small intestine had passed twice, thus a 
firm torsion of 720° had taken place at both ends. Owing to the 
circulation of venous blood being impeded by the torsion, the 
portion of intestine which had passed through the aperture was 
filled with blood and there was incipient gangrene. In the second 
case about 60 cm of the sigmoid flexure and about 250 cm of the 
ileum had passed through an aperture, of the size of two finger- 
hreadths, situated in the ileo-cecal angle; either of these had, 
furthermore, twisted independently into a volvulus, and had 
become gangrenous. In both cases the mesenteric apertures 
seemed to be congenital. In neither case did the past history state 
prewous fits of pain which might be considered passing attacks 
of occlusion. Both patients died of shock, the one in the beginning 
of the anesthesia, and the other during the operation. In agree- 
ment with Fedeeschmidt mesenteric defects should be con- 
sidered atavistic products of the same rarefaction process to which 
the ventral mesentery of the human body is regularly subjected. 
97 similar cases have been described in the literature. In these 
the mortality rate was about 33 per cent (out of 73 cases). 


Zusammenfassung. 

Die Untersuchung fusst auf zwei Fallen von Olcklusion. Im 
ersten Falle war das Mesenterium des Diinndarms nur an beiden 
Enden (in der Nahe des Dig. Treitzi und der Ileozakalklappe) an 
der hinteren Bauchwand befestigt. Zvnschen diesen Punkten 
hatte es die Form eines etwa 10 cm breiten Bogens. An seinem 
faltigen und also bedeutend langeren Aussenrande war der Darin 
befestigt, und an seinem Innenrande verliefen die Arteria und 
Vena mesenterica sup. Durch die grosse, hinter der freien Partie 
des Mesenterium gelegene Offnung war der gesamte Diinndarm 
zweimal durehgeschlupft, so dass an beiden Enden eine feste 
Torsion von 720° stattgefunden hatte. Infolge der durch diese 
Torsion bedingten Abflusstorung des venosen Blutes war die 
durch die Offnung hindurchgegangene Darmpartie voll von Blut 
und zeigte beginnende Gangrane. Im zweiten Falle waren etwa 
60 cm der Flexura sigmoidea und etwa 250 cm des Ileum durch 
eine doppelt fingerbreite Offnung im Ileozakalwinlcel geschliipft; 
ferner batten sie sich beide unabhangig gedreht, so dass ein Vol- 
'V'ulus entstahd, und waren gangranos geworden. In beiden Fallen 



552 


EINO E. VUORI. 


scliien die Offiiung im Blesenterium angeboren zu seiii. In der 
^ orgcschichte wui’de in bciden Fallen iiber Iceine Scbinerzanfalle 
bericlitet, die a Is voriibergeliende Olcklusion aufgefasst werden 
konnen. Beide Kranken starben an Schock, der eine bei Beginn 
der Betihibung, der andere wabrend der Operation. In Uber- 
einstiinmung init der Ansicht Federschmidt’s sind mesenteriale 
Defelcte als atavistisclie Folgen desselben Riickbildiingsvorgangs 
anzusehen, deni da.s ventrale Mcsenterium beim Menscben regel- 
iniissig anheinifallfc. Im Schrifttum sind 97 fibnliclie Falle be- 
sclirieben. Bei diescn betrug die Sterbliclikeit (uiiter 73 Fallen) 
ca. 33 %. 


Rdsuind. 

Cette etude est basee sur deux cas d’obstruction. Dans le pre- 
mier, le mesentere de rintestiii grele n’dtait fixe a la jiaroi abdo- 
ininale posterieure que par ses deux bouts, an voisinage du liga- 
ment de Treitz et pres de la valvule ileo-caecale. Entre ces deux 
points il avait la forme d’une arcbe longue d’en\dron 10 cm, 
L’intestin etait attache a son bord peripherique qui etait plisse 
et considerableraent plus long, et Tartere ainsi que la veine 
mdsentdriques superieures couraient a Tinterieur de son bord 
central. L’intestin grele tout entier avait passe deux fois a travers 
la grande ouverture en arriere de la partie libre du mesentMe, 
causant ainsi une torsion serree de 720° a ses deux extreinites. 
La circulation veineuse etant genee du fait de la torsion, la par- 
tie de I’intestin quit avait passe par le hiatus s’etait remplie de 
sang, et il j avait un debut de gangrrae. Dans le second cas, en- 
viron 60 cm. de I’s iliaque et a peu pres 250 cm. de I’ileon avaient 
passe par une ouverture, de la largeur de deux doigts, situee a 
Tangle ileo-caecal: de plus, chacun de ces deux segments intes- 
tinaux s’etait de son cote tordu en volvulus et grangrene. Dans les 
deux cas Touverture du mesentere semblait etre d’origine con- 
g6nitale. Dans Tun comme dans Tautre Tanamnese relevait des 
acces douloureux anterieurs, qu’on pourrait considerer connne 
des Crises passageres d’obstruction. Les deux malades nioururent 
de shock, le premier au debut de Tanesthesie, le second pendant 
Toperation. Avec Federschmidt on devrait considerer les lacunes 
du mesenteres comme le resultat, atavique, du meme processus 
de rarefaction auquel le mesentere ventral du corps humain est 
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normalement sujet. 97 cas semblables ont ete decrits dans la litte- 
rature, Le tanx de leur niortalite a 6te d’ environ 33 % (sur 73 cas). 
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Of tlie infrequent malignant tumours in children no less than 
20.4 per cent are localized to the kidney, while the corresponding 
figure in adults is only 0.5 per cent (F. Hinman & A. A. Kutz- 
man). The renal tumour most common in children is the so-called 
Wilms’ tumour or adenosarcoma rents which is often even congenital 
and shows the highest incidence during the first years of life but 
rarely occurs in adults. According to M. F. Campbell and (x. W. 
Reagan 66 per cent of the cases in the literature are of children 
under three, 75 per cent of children .under five and, according 
to E. T. Bell, 90 per cent of children under seven years of age. 
These tumoms are peculiar to childhood. It illustrates their fre- 
quency that they occurred in 0.13 per cent of the total number of 
patients admitted during 21 years to the Children’s Hospital in 
Boston (Ch. Mixter), in 0.096 per cent of all cases of malignant 
tumours treated in the Department of Urology of the Memorial 
Hospital of Cancer and Allied Diseases during 13 years and only 
in 0.068 per cent of the 20,470 children included in H. L. Kretsch- 
mer’s autopsy statistics. These estimates are made from selected 
case material; if the total number of patients during 40 years 
of the Mayo Clinic is considered, the percentage is only 0. 004. 
In view of this it is easy to understand that the published series 
are small and include only a few cases. The statistical series of 
the gigantic American hospitals form the only exceptions, in 
that e. g. 26 cases are reported from Cleveland (C. C. Higgins & 
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F. X/. Shively), 35 froiH th.6 Hospital of Johns Hopkins Univer- 
sity (C. F. Geschickter & H. Widenhobn), 60 from the Child- 
ren's Hospital in Boston (W. E. Ladd & E. R. White) and no 
less than 109 cases (J. T. Bbiestley & A. C. Bbodebs 65, W, 
Weisel, M. B. Dockerty & J. T. Priestley U) from the Mayo 
Clinic. From Finland A. ICrogius has published 1, L, J, Lind- 
STBOM 4 and T. G. Nystbom likewise 4 cases (besides 2 cases of 
renal sarcoma in children published by G. Heinricius and 3 by 
L, J. Lindstbom). The total number of world cases published is 
presumably well over one thousand, G. W. Eeagan having found 
1,037 on record already in 1938. The present investigation is 
based on 18 hitherto unpublished cases, 9 of which are from the 
Children’s Clinic of the Helsinld General Hospital (incidence 0.18 
per cent), 4 from the Vaasa Provincial Hospital, 2 from the 
General Hospital in Savonlinna and 1 each from the Hatanpaa 
Hospital, the Mikkeli Provincial Hospital and the 30th War 
Hospital. The author’s thanks are due to the chiefs of these 
hospitals for their courtesy in permitting him to use the case re- 
ports. He is also greatly indebted to the Prefect of the Institute 
of Pathological Anatomy in the Helsinki University, Prof. Abno 
Saxen, for his advice while working out the pathological anatom- 
ical part of this work. 


Clinical p.'irt. 

Author’s case material.^ 

Ten of the patients were boys and eight girls. In the statistics 
compiled from the literature by Reagan both sexes were equally 
represented. The age of the patients at the time of diagnosis 
varied between two months and eight years. In the youngest pa- 
tient the symptoms appeared shortly after birth, so in this case 
the tumour must have been congenital. The incidence in all cases 
was unilateral, with the possible exception of No. 15 in whom a 
tumour (recurrence?) was observed shortly after operation on the 

Table Jio. 1. 

<^1 yr. 1<C2 yra. 2<!3 yrs. 3<C4 yrs. 4<i5 yrs. 5<i6 yrs. 6<C7 yrs. 7<[S yrs. 8<C9 yxs. 

3532121 1 

^ In order to save space the author has excluded the case reports; all facts 
given in them appear in the text and the appended tables. 
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other side. It was, however, not operated, and no attempt was 
made to clear up the case by a post-mortem examination. 


Symptoms. 

The anamnesis is sometimes long and sometimes very short, 
depending on the rate of the tumour's growth. The first symptoms 
are usually anorexia, listlessness, loss of weight, anaemia and a 
slight rise of temperature. Because of their general nature these 
symptoms often do not sufficiently attract the attention of the 
parents. When the child is finally brought for medical examination 
it is usually definitely pale and thin, its stomach is swollen and 
as a rule the tumour can already be distinctly felt. Often only 
the alarm caused by its accidental discovery by the parents in- 
duces them to seek medical help. Pain, at least in a severe form, 
is not an early symptom of this complaint as it appears generally 
very late, denoting then either intra-tumoral haemorrhage or in- 
filtration of the adjacent regions resulting in inoperability (L. J. 
Lindstrom). Pain is also felt in connection with metastases. A 
few cases have been presented in the literature, where the violent 
pain produced by a spontaneous rupture of the tumour was the 
first distinct symptom (F. K. Boland, E. W. Lexer, L. J. Lind- 
STKOM, 0. Orth). Varicocele and dilated veins in the frontal ab- 
dominal wall are late and, at least the former, rare symptoms. 
They are caused by the compression of the v. spermatica, v. re- 
nalis or w. lumbales and v. cava inferior through the tumour 
and its metastases or by the formation of a tumour thrombus 
within the lumen of these veins (Hochenegg, L. J. Lindstrom). 
Haematuria, a frequent early symptom of Grawitz' tumours, is 
very rare: (M. F. Campbell reports an occurrence of 15 and 
Grauhan of 20 per cent, J. T. Priestley & A. C. Broders 17.4 
per cent as first symptom but 43.4 per cent at some other stage 
of the disease). This cannot be due to the fact, as contended by 
inter alia T. G. Nystrom and C. G. Bandler & Ph. R. Roen, 
that the tumour grows for a long time enclosed in its capsule 
without breaking through into the renal pelvis because this 
feature is also typical of the hypernephromas. The most prob- 
able source of the bleedings (according to L. J. Lindstrom) are 
the ruptures in the capillaries of the glomeruli originating in the 
venous stases caused by the tumour growing inside the renal cap- 
sule. Haematuria being less frequent in connection with Wilms' 
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Symptom 

Table No. 2. 

Discovered 

Discovered 

at home 

on admission 

Abdominal swelling . . . . 

. . 11 

2 

Anaemia 

. . in 

7 

Anorexia 

. . . 4 

0 

Loss of weight 

, . . 10 

3 

Fever 

. . 8 

1 

Vomiting 

. . 3 

0 

Diarrhoea 

. . 5 

0 

Urination urgency . . . • , 

2 

1 

Haematnria 

. . 5 

0 

Abdominal or lumbar pain . 

. . 7 

0 

Tnmonr 

. . 9 

8 

Visible dilated veins . . . . 

. . 1 

2 


Total 

13 

17 

4 

13 

9 

3 

5 
3 
5 
7 

17 

3 


than with Grawitz’ tumours may in the author’s opinion be simply 
explained by the fact that the veins in children, in whom the 
former disease is chiefly found, are healthier and more elastic and 
thus more resistant to pressure than those of adults of whom the 
latter complaint is typical. The urgency of urination on the other 
hand mostly seems to arise from a simultaneous infection of the 
urinary paths (Lindsteom). 

Vomiting, diarrhoea or, on the contrary, obstipation also occur 
but generally not before other symptoms have already led to 
diagnosis. Hypertonia was found in j^atients with Wilms’ tumour 
by B. S. Aeeshouse & T. Weinberg and W. Wbisel, M. B. 
Dockerty & J. T. Priestley. 

Tlie incidence of the various symptoms in the author’s material 
appears from Table 2. It may be noted in this connection that 
only in 11 of the patients was the blood examined and of these 8 
suffered from hypochromic and 3 from normochromic anaemia. 
They do not show any regularity of the blood pictm’e. The fre- 
quent occurrence of haematuria is apparently only accidental and 
this in a series of so few cases may deprive the frequency calcula- 
tion of all importance. Half of the patients showed a rise of 
temperature before operation, which corresponds to the propor- 
tion reported by other researchers (J. T. Priestley & A. C. 
Broders 52. 2, M. F. Campbell 50 and C. C. Higgins & F. L. 
Shively 42 per cent). The fever was remittent. J, Israel and 
M. Neu consider this rise of temperature an anaphylactic phenom- 
enon caused by the albumen emitted by the tumour, and the 
same view is taken by L. J. Lindstrom who rejects the idea only 
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I have thought fit to group listlessnes, anorexia, loss of weight 
and anaemia under the expression "general symptoms” as they 
usually appear simultaneously. Patient No. 9 was admitted to 
hospital because of parotitis and myxoedema, the kidney tumour 
being found during treatment. In No. 16 the tumour was ob- 
served as a first symptom already at home but was diagnosed as 
splenomegalia and treated as such in hospital. Ee-admission was 
due to a decline of the general condition and the correct diagnosis 
was only made a couple of weeks later. 

The table also shows the period from the appearance of the 
first symptoms to the diagnosis and beginning of treatment, or in 
other words the time lost by each patient. Only in Patient No. 13 
did the initial symptom, haematuria, lead to immediate con- 
sultation of a doctor, diagnosis and operation so that here the 
loss was almost nil, in all the rest it varied between 3 weeks and 
10 months, the average being 4 months. Naturally the prognosis 
had by then in many cases become much less promising, prob- 
ably decisively so. This was due not only to lack of enterprise in 
the parents, as the disease in eight cases began with slow insidious 
general symptoms and the cause in eight more was a wrong diag- 
nosis. In the latter cases in the time expression the first factor 
denotes the interval between the observation of the first symptoms 
and the first medical examination and the second factor the time 
between the latter and when the correct diagnosis was made and 
treatment begun. In Patients No. 5 and 6 those periods even in 
spite of two wrong diagnoses were limited to 3 and from 5 to 6 
weeks respectively, thanks to the perseverance of the patients' 
mothers in consulting one doctor after another. The reverse is 
seen in the Cases Nos. 1 and 10 where the parents, although 
they noticed the swelling of the child's abdomen, only presented 
it for medical examination after 5 and 10 months respectively, 
and No. 16 where the mother left it until 1 month after having 
discovered the tumour. 

Differential diagnosis. 

In the beginning the symptoms of Wilms' tumour are less con- 
spicuous than those of other renal tumours, and even at later 
stages it shows no specific pathognomonic symptoms or symptom 
groups. This makes differential diagnosis difficult. Before the 
tumour is palpable it may be mistaken for almost any ordinary 
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Table Kr. 4. 


Case 

No. 

Side 

1st examina- 
tion 

2nd examina- 
tion 

3rd examina- 
tion 

4th examina- 
tion 

Time 

lost 

1 

right 

healthy 




8 mos. 

4 

left. 

asthenia 

no diagnosis 

splenomegalia 

splenomegalia 

10 mos. 

5 

right 

bladder disturb. 

bladder disturb. 

no diagnosis 


21 days 

6 

right 

bronchitis. 

pleuritis 



28 days 

8 

left 

infectio ac. 

splenomegalia 



14 days 

9 

left 

not discovered 




0 

10 

right 

no diagnosis 




7 days 

16 

left 

splenomegalia 




4 mos. 

17 

right 

healthy 

pyelitis 



9 mos. 



■ 



Average 3 mos. 21 days] 


disease of the stomach. Especially when there is haematuria it 
may be confused with so-called essential haemorrhage from the 
kidney, renal calculus and tuberculosis, papillomas of the bladder 
and kidneys etc. When the tumour has grown big enough to be 
felt the changes of its being misinterpreted are in fact still greater, 
as besides diseases localized to the kidneys: hypernephromas, re- 
nal carcinomas and sarcomas, hydronephroses, pyonephroses and 
various kinds of cystic kidneys as well as perirenal abscesses, 
numerous other complaints productive of resistance in the stomach 
have to be considered; tumours of the liver, the pancreas, the in- 
testine and the ovaries, further cysts of the omentum and the 
mesenterium as well as dermoid and retroperitoneal cysts, neuro- 
blastomas etc. However, differential diagnosis in children is 
facilitated by the fact that, with the exception of neuroblastomas, 
the diseases mentioned above are as a rule afflictions belonging to 
a more advanced age. Besides, even if a wrong conclusion is made 
concerning the nature of the tumour, no great harm is done since 
the treatment is in any case surgical. This is different in the case 
of an erroneous diagnosis of splenomegalia, which may easily 
happen if the tumour, is left-sided and smooth. In the present 
series this mistake was made in three cases, in one of them (No. 
4) even twice and each time in a different hospital. The erroneous 
diagnoses and the ensuing loss of time appear in Table 4. 

If diagnosis is uncertain, the renal nature of the tumour may 
m most eases be proved by roentgen examination. This is often 
possible even without the use of an opaque agent as in the author^s 
cases Nos. 11 and 12. Thus E. Key has succeeded in rendering 
even non-palpable tumours visible. Yet the results obtained by 
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roentgen with the aid of an opaque agent are, of course, more 
reliable. As the patients are mostly children retrograde pyelo- 
graphy may be difficult to carry out and even the intravenous 
urography may not be practicable. In that case the opaque agent 
may be given by the intramuscular or, when sufficiently diluted, 
by the intraosseal or even the subcutaneous method (C. C. Hig- 
gins & F. L. Shively). The changes are either characteristic of 
renal tumours in general (Case No. 8) or the pelvis does not fill 
at all owing to the renal function being completely absent (Cases 
Nos. 4 and 15). Urography should always be carried out as it 
proves the functional fitness of the other kidney and prevents 
the removal of a possible solitary organ (J. Albarban & L. Im- 
bert’s case ! E. L. Eliasson & L. W. Stewens' case of horseshoe 
kidney!) 

M. F. Campbell and P. S. Adams & H. B. Hunt favour as- 
piration biopsy by means of which a definite histological diagnosis 
is achieved. It seems, however, that this method should be dis- 
carded on account of the danger of metastases (A. Dean & G. 
Pack, D. H. Kerr et ah). 

The treatment and its results. 

The standard treatment of Wilms’ tumour is still surgical ex- 
tirpation of maximum radicality, but it is now mostly combined 
with roentgen therapy. In some cases even radium has been tried. 

Formerly the operative approach was made exclusively through 
the classical, lumbar, retroperitoneal incision, but nowadays, 
especially- in the case of large tumours, it has been superseded by 
the ventral transperitoneal approach (W. E. Ladd, F. Lieber- 
thal, J. Fraser, H. Hauser, K. Braun, C. F. Geschickter & 
H. WiDENHORN, G. B. Packard & A. Blumberg et al.). Although 
L. J. Lindstrom contends that even the most difficult tumours 
may be removed in the posterolumbar way (“selbst die schwierig- 
sten Geschwiilste sich auf lumbalem Wege entfernen lassen”), 
it nevertheless seems obvious that at least the handling of the 
renal pedicle, usually the most difficult item of the operation, is 
easier from the frontal side. It is to be noted that in order to 
prevent the loosening of tumour thrombi (which H. Engelke, H. 
Merkel, L. J. Lindstrom and N. Nevinny have observed to 
reach even the heart by way of the v. renalis and the v. cava 
inferior) the v. renalis has to be ligatured before the actual tu- 




%. 1. Case No. 8. Not oven tlio most elementary cell grouping. Same type of 
tumour also m Cases Nos. 3 and 10. 
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''mm: Tum„„, „t the Kidney in Children. 




Fig. .3. Case No. 2. Distinct tnhiilus formations bnt not even the most elementaiy 
glomerulus formations. Same type of tumour in Cases Nos. 5, 11, 12, 13, 17 and IS. 



Fig. 4. Case No. 9. Both tubulus and glomerulus formations, 
Same kind of tumour in Case No. 1. 
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Hiour is released and for the same reason should previously be 
opened for inspection and, when necessary, emptied. 

With the aid of transfusion (a most important supplementary 
measure as children are sensitive to loss of blood) and modern, 
more lenient methods of anaesthetization it has become possible 
to reduce considerably the immediate operative mortality which 
■was formerly very high, averaging 28 per cent as calculated by 
F. Hinman & A. A. Kutzman in 192d. Thus W, E. Ladd re- 
ports an operative mortality during the last 10 years of only 
2 : 28 and in the last series of the Mayo Clinic it was only 1 ; 44. 
The ultimate mortality from recurrences and metastases is still 
enormous. Among 756 cases collected from the literature, Gr. 
Neumbyer in 1939 found only 17 patients living and healthy 
after 6 years, the percentage of cures in children being only 2.25, 
Eoentgen therapy was already mentioned above. Wilms’ tu- 
mours are highly radio-sensitive, even to such an extent that H. L, 
Kretschmer ascribes a definite diagnostic importance to this 
condition and contends that tumours which do not rapidly decline 
under roentgen treatment are not adenosarcomas of the kidney. 
In opposition to this P. S. Adams & H. B. Hunt point out that 
' medulloblastomas which are nearest at hand from the point of 
view of differential diagnosis respond still more readily to ra- 
diation therapy. In spite of its positive primary effect it has not 
been possible to achieve a notably better prognosis through roent- 
gen treatment, A considerable part of the patients in G. Nbu- 
meyer’s statistical series had been treated with roentgen also 
and in the extremely large literature treating of IVilms’ tumours 
only three cases are found in which a cure was effected exclusively 
by such treatment (Pohle ■ & Ritchie, W. H. McNeil & A. J. 
Chilko). It should also be noted that their diagnosis has not been 
verified by histological examination. Also the majority of Euro- 
pean researchers consider the combined treatment useless (K, 
Braun, G. Neumeyer, E. Roedelius and others). S. Berglund 
and T. G. Nystrom recommend it in order that all should be 
done. The Americans, on the other hand, do not take this pessi- 
mistic and negative view. They usually give roentgen treatment 
for three to six weeks prior to operation (D, H. Kerr, C. P, 
Geschickter & H. WiDENHORN, A. Dean & G. Pack, L. R. 
Wharton, Randall and others) or so long as it causes the tumour 
to decline in size (W. Weisel, M. B. Dockerty & J. T, Priest- 
i-ey). Some surgeons use roentgen treatment before as well as 
^1--Wf287. Acta cMr. Scandinav. Vol. XCV. 
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Table No. •">. 


Case No. 

lU'ccivcil rocnfgi'ii 
trc.itnient 

Time after 
opiTatioa 

Liviiift 
State nf 
health 

Died 

Cnu«(* of dftMh 

1 

i 

( 

posfoppra- 

tivety 

U) recur- 
rence 

1 


* 



: mos. 


rerurrcuce 

2 



—— 


a vr.-=. 

healthy 


3 



— 

— 

0 


/iper. chock 

•t 



— 

— 

I nil). 


HOp'iia etc. 

.') 




a. 

■I'.l ilay.s 


rccnrrcnre 

G 




-i- 

.') IIIO'I. 


recnrrcnc(t 

7 





2 yrs. 

healthy 

; 

8 



+ 


o' t mi'?. 


rernrrenre and 








metastasis 

9 





1 yr ;') mos. 

rccnrrcnc'^ 


10 



— 


2’ ; mi)«. 


recnrreiiee 

11 



— 


■! yr-. 

JicnUbv 


12 



— 

.. 

1 yr. 2 mo? 


reeiirrenre 

13 





2 mos. 


diarrhoea (ment- 








p'liV) 

M 



— 

_ 

1' j miis. 


rectirrcnc? 

U) 



— 

— 

a mo?. 


’ recurrence 

16 





! yr. 1 mo-. 


1 liinp met.astasis 

17 




— 

o ’ 


' oper. chock 

IS 



— 

— 

I’ 5 mo? 


, recnrfenre 


nftor operation (II. L. Kiu;t.-<ch.mi;ii. I^kko. Pojii-j; tl' lIiTcniK, 
C. G. Baxdi.kh it I’n. H. Hokn). The iniinbcr of case."! in the 
different .‘series is as yet so smai! tliat conclusions would ho pre- 
cipitate. As regards dosage the reader is referred to the studies by 
PoiII.K & PlTCHIK and Bki’.ci.i nd. 

E. Fo.stkr it J. Mr.Ni)!i,AH.\nzr and F. Bi:ssi;u it F. Am.\x- 
Jkan' have tried ri\di\uii tn atnient. Usiu" !a]>arotomy both these 
pains of investi batons jila'cd radium tubes inside the tumour 
and thus actually caused it to disaj)pcar. the first two achieved 
the same result even in a ciise of later local recurrence. Their 
patient was .symptom- free when their jniblication appeared, ten 
months after the last treatment; the patient of the latter ]>air 
escaped recurrence but dii-d of metastases in the lunps. 

In all the ])atients of my series the tumour and tlio diseased' 
kidney were removed under ether' — five the transperitoneal way 
and thirteen the retroperitoneal — Avithout ]>reo])erative roentgen 
treatment. Two of them died immediately following the operation 
and one succumbed later owing to comjdications. Tlic fate of the 
patients a])pcnrs from 'I’able 5. The only necessary comment on 
this Table seems to be that up till now onlv two patients (Nos, 2 
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and 11) can be regarded as definitely cured; neither of them bad 
received roentgen treatment. The time elapsed since the operation 
of the others is too short to allow of conclusions with regard to 
the cure.^ According to W. E. Ladd recurrences and metastases 
occur within P/s year after operation. In five cases roentgen 
therapy proved quite ineffective and in four it did not prevent 
recurrence. Taking into account L. J, Lindstrom’s four cases and 
T. G. Nystrom’s one case who were given postoperative roentgen 
treatment, it can be stated that the experience in Einland of 
postoperative roentgen therapy is very limited but completely 
negative. 

Pathological anatomy. 

Macroscopic anatomy. 

Wilms^ tumours vary considerably in appearance. Some are 
quite solid, knobbed, and may even contain cysts of different 
sizes, others are pseudo-fluctuating, consisting of a soft, pasty 
mass held together solely by a tight, seemingly too small capsule. 
The section surface of the latter type is of a yellowish or reddish 
grey, according to the amount and freshness of haemorrhage. In 
the former type its colour is more variegated, although not so 
much as in the hypernephromas, but nevertheless enough to show 
clearly the lobular structure consisting of different kinds of tissue 
found in this type of tumour. Thus it shows more or less grey, 
yellowish or reddish areas. Eat formations, necrosis and haemor- 
rhage are usual features. Common to both t}’pes and their numer- 
ous intermediate forms is the capsule which for a long time 
separates the tumour tissue not only from its environment but 
also from the healthy renal tissue. Reduced by compression to a 
thin layer, the remaining portion of the latter may cover a large 
or small part of the tumour, or it may form a segment-like ap- 
pendix beside it, the localization of which depends on the part 
of the kidney in which the tumour originated. 

The present material includes both tjqpes of tumour. Unfortun- 
ately, however, the case reports were in some instances very de- 
fective (Nos, 7 and 15) or altogether missing as were also the 
specimens (Nos. 10, 12, 13) so that the ratio between the types 
gould not b e determined; On comparison the periods elapsing in 

aft* under proof-reading: one of them (No. 7) is still healthy 2 yrs. 

ToM w hut the other (No. 9) has been taken ill with recurrence, 

e No. 5 has been rectified and is thus correct. 
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the remaining cases between the appearance of the first symptoms 
and the diagnosis and between operation and recurrence show no 
differences that would justify the assumption of a greater rapidity 
of growth in one type than in the other. Infiltrating growth was 
found in both kinds of tumour. The tumour emitting metastases 
of the lung belonged to the solid type. 


Microscopic anatomy. 

The histological picture of these tumours may vary enormously. 
The tissue of the simplest types consists of a very undifferentiated 
cell structure suggestive of a globocellular or fusocellular sarcoma, 
richly nucleate and forming streaks and whirls, traversed by 
thinner or thicker septa of connective tissue which may, however, 
be altogether absent. In some types cells of this tissue may be 
grouped alveolarly leaving small openings between them lined 
with cubical or cylindric cells arranged in one or two or even in 
three regular rows. Thus these cell islets have a primitive gland- 
like structure and the tumour seems to consist of intermingled 
regions of tissue suggestive of adenocarcinoma and sarcoma. 
Hence the name adenosarcoma. In the more mature forms the 
differentiation may have proceeded so far that those rudimen- 
tary “glandular tubes” resemble the canals of the mesonephros 
and may even include formations suggesting glomeruli. Some 
cases abundant in these formations have in the literature been 
called glomerulomas, having been mistaken for tumours originat- 
ing in the glomeruli. The cells of the intervening stroma may also 
be so far differentiated that they resemble the cells of embryonic 
or even more mature connective tissue. In that case abundant 
collagenous (probably also elastic) fibres may even be foimd here 
and there. The same applies to more or less mature smooth or 
striated muscle cells. These cells may be so profuse as to be 
dominating and it may be really difficult to find adenomatous 
elements. Thus, when these tumours were first described they 
were erroneously called myosarcomas. Previously striated muscle 
fibres were regarded as characteristic of Wilms’ tumours but we 
do not now consider them indispensable for this diagnosis (0. 
Lubarsch). According to F. Lieberthal their occurrence in this 
kind of tumour is only 40 per cent. The most mature of these 
growths are seen to contain fat and cartilage tissues and even 
islets of bone. H. Kibbert, B. Masson and F. Harbitz even 
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found nerve tissue. Therefore in the opinion of the last of these 
investigators the adenosaxcomas are to be regarded as neuroblas- 
tomas. Yet the various kinds of tissue found in the tumour are 
not sufficiently differentiated and the structure of their tissue is 
never so mature that they can be considered histologically be- 
nignant and comparable to teratomas with their complete organs. 

The present series of cases also includes tumours representing 
widely differing stages of maturity from quite undifferentiated 
sarcomatous forms to maturer, adenomatous' types containing 
elements of renal tubules and glomeruli. However, the author has 
not found clearly striated muscle, cartilage or. bone in any of his 
cases. On the other hand one tumour (Case Ho. 3) contained 
obvious, thickish nerve fibres. The possible frequent presence of 
elements of nerve tissue and the correctness of Harbitz’ conten- 
tion concerning medulloblastomas could not be verified as the 
author could not avail himself of the necessary colouring method, 
the specimens not being specially fixed for that purpose. As, 
moreover, he has had no oj)p)ortunity of preparing large sectional 
series because — with the exception of the very recent, which 
were preserved whole ■ — a few paraffin blocks in the collections 
of the Helsinki University Institute of Pathological Anatomy are 
all that is left of the extirpated growths, it seems unnecessary to 
attempt here a detailed histological analysis of Wilms’ tumours. 
This has been so often and so thoroughly done that it would 
hardly be possible to contribute new facts. It should therefore 
suffice to describe the division of the tumours in the author’s 
material into different structural types illustrating the facts by 
a short histo-pathological description and a few microscopic 
photographs and using as a basis for their classification the 
degree of maturity attained by their epithelial parts, as it should 
he noted that the epithelial and the sarcomatous parts do not, 
hy any means, mature along parallel lines. 

Case No. 8. The kidney and tumour tissues are divided by a fibrous 
capsule, containing in places abundant hyalized glomerular remains. 
In the tumour tissue proper are found very thin septa made up of 
mature collagenous connective tissue and containing smooth muscle 
cells. The intervening tissue consists of obviously epithelial cells very 
poor in protoplasma but with a very large nucleus rich in chromatin, 
ihe epithelial islets formed by them have a lighter colour in the centre 

an near the edge, as the cells, owing to the oedema, are fewer in 

at part and the nuclei less tinged. They do not even show the most 
primitive attempt at glandular cell grouping. In places the tumour 
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tissue greatly resernbles a globocellular or fusocellular sarcoma. In 
one specimen there is an abundance of smooth muscular structure. 

Case No. 4. Epithelial islets in connective tissue which is in part 
very loose and immature, and in parts denser and more mature con- 
taining even somewhat collagenous fibrils and primitive smooth muscle 
cells. Here we find a slight alveolar structure of the cell grouping which, 
however, has nowhere attained distinct tubular formation. 

Case No. 2. The connective tissue forming the sarcomatous part 
of the tumour is similar to that of the previous case but the epithelial 
islets show a strong tendency towards glandular structure and forma- 
tion of tubules. The cells so arranged are cubic or cylindrical and 
higher than those pertaining to the undifferentiated parts. Their 
nucleus is either in the centre or at the lower pole and highly coloured. 
Necrotic areas are found in places. 

Case No. 1. The specimen shows wide areas of embryonal connective 
tissue and others consisting of smooth muscle structure. Some of the 
epithelial islets occurring here and there are quite undifferentiated, 
whereas some show, especially in their border areas, clearly perceptible 
glandular cell grouping as well as formations suggestive of tubules 
and even glomerules. 

The next two cases, although unmistakable adenosarcomasi 
cannot, on account of their different construction, be included in 
any of the above groups. 

Case No. 16. The tumour and kidney tissues are divided b)’’ a dis- 
tinct fibrous capsule. In the former there are large areas of very loose, 
oedematous, embryonal connective tissue containing hardly any colla- 
genous fibres. In places small cysts may be seen covered with single- 
layered, flat or cubic epithelium and thin tubules formed of higher 
epithelium. On the other hand no corresponding formations can be 
found in the large quite undifferentiated epithelial cell islets abounding 
in some parts of the tumour. In those parts the connective tissue is 
more mature and fairly rich in collagenous elements. Here and there 
haemorrhages occur. 

Case No. 7. In loose, immature connective tissue rich in cells and 
containing in places a profusion of thick, short collagenous fibres and 
some amount of smooth muscle cells there are numerous small cysts 
of the same kind as in the previous case lined by low cubic epithelium. 
No epithelial islets clearly separated from the connective tissue can be 
discerned but in some places the connective tissue is denser and the 
form and nuclei of its cells resemble the epithelial cells characteristic 
of Wilms’ tumours. Although they do not otherwise show ahmolar 
grouping there are here and there among them distinct tubules o 
which all the intermediate forms may be regarded as a transition o 
the cysts mentioned above. 
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The construction of tlie tumour of the following case differs 
from that of the previous type to such a degree that it may per- 
haps be thought questionable whether it should be classed among 
Wilms' tumours at all. As, however, it includes both epithelial 
and mesenchymal elements and among the latter an abundance 
of smooth muscle fibres, the author has considered it right to 
coxmt it among them. 

Case No. 6. The tumour parenchyma is medullary and only here 
and there may feeble attemp^ts at alveolar grouping be noticed. The 
cells are rounded or polygonal with nuclei poor in chromatin. In them 
mitoses are especially abundant. Connective tissue is scanty. It is 
collagenous, partly immature and partly somewhat maturer, and 
forms quite thin septa and thickish rods. Between this tumour tissue 
and the sclerotic tissue of the kidney there is a strong fibrous capsule 
showing here and there a profusion of hyalinized glomerular remains. 

No marked differences in malignity can be clinically observed 
between the histologically different types. Nor do such differen- 
ces seem to be noticeable between tumours occurring in patients 
of different ages, although it has been maintained that the most 
mature and at the same time most slowly developing varieties 
appear chiefly in adults. The present material is, however, too 
small and too one-sided, consisting only of children, to allow of 
definite conclusions. 

Yet there is one circumstance which in the author's opinion re- 
quires further discussion. In Cases Nos. 8, 10, 12 and 17 numerous 
sclerosed glomerulus remains were found in the connective tissue 
capsule enclosing the tumour and Icidney tissue. A further feature 
common to all these cases is that the renal tissue nearest to the 
capsule appears compressed and in places without a clear division 
changes into the capsule in such a manner that the epithelial ele- 
ments become more and more atrophied while there is an accu- 
mulation of the interstitial connective tissue. L. J. Lindstrom 
has made the same observation (regarding both sarcomas and 
hypernephromas), as has also C. Sternberg. Accordingly one seems 
Justified in surmising that the capsule has developed from the 
renal tissue through sclerosis of the connective tissue due to the 
pressure exerted by the weight of the tumour growing inside the 
renal capsule. The fact that remains of renal tubules and glomeruli 
are found even in the connective tissue septa of the tumour adja- 
cent to the “capsule" (Cases Nos. 10 and 12) is an additional 
proof that we do not have here a capsule in the strict sense of the 
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word. Thus tlie growtli of tlie tumour is really always infiltrative. 
The expansive growth of some tumours is only apparent and due 
to the sclerosed boundary wall having had time to develop, owing 
to their slow growth, between the tissues of the tumour and the 
kidney. In rapidly progressing cases the wall remains incomplete 
(Cases Nos. 6 and 10) or does not develop at all (Cases Nos. 5, 14 
and 15) and the infiltrative manner of growth is thus clearly 
discernible. 

The metastases are generally described as having a simpler 
construction than the primary tumours, being as a rule purely 
sarcomatous, but even in them one finds represented all the types 
of tissue characteristic of the primary tumour. The author’s ma- 
terial does not include specimens of metastases as no post-mortem 
examination was made of the only case (No. 16) showing unmis- 
takable metastasis. 


Pathogenesis. 

The peculiar construction of Wilms’ tumoiu's has induced many 
investigators to attempt the explanation of their pathogenesis. 
According to the alleged origin of the tumour tissue the numerous 
existing theories may be grouped as follows: 

1. Origin attributed to the mesoderm prior to its division into 
myotomes, sclerotomes and nephrotomes (J. Cohnheim, M. 
Wilms, H. Kibbeet, M. Hekzog & D. Lewis, R. Meyee and 
L. B. Wilson) in such a manner that, at the segmentation of the 
nephrotome, mesodermal cell tissue would accompany it and 
have the faculty of differentiating later into all the cell types of 
connective tissue. According to M. Wilms and M. Heezog & D- 
Lewis this aberrant cell tissue would spread from the meso- 
nephros to the metanephros together with the Wolffian duct. E. 
Meyee assumes the spreading to be due to irregular combinations 
of cells (“illegale Zellverbindungen”). H. Eibbeet presupposes 
some kind of cell migration involving also neurodermal cell tissue 
and further inward-growing urether branches. Differing from the 
others L. B. Wilson presumes that the defective segmentation 
takes place in connection with the metanephros and not with the 
mesonephros. 

2. Origin attributed to mesonephros’ remains entering the 
metanephros (C. J. Ebeeth and E. V. Biech-Hiescheeld). 

3. Origin attributed to the metanephros proper during some 
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early stage of evolution. Tliis theory was developed by B. B. 
Muus, 0. Busse, J. Ewing, J. Eraser, C. E. Geschicktbr & H. 
WiDBNHOBN, E. Lieberthal and O. W. Nicholson. L. J. Lind- 
steom is also among its supporters. These writers presume that 
the different kinds of tissue have developed through metaplasia 
from the round and the smooth muscle cells of the renal anlage. 
G. W. Nicholson pertinently formulates their teaching as fol- 
lows: The tumour, as I conceive it, does not arise in a malformed 
organ, hut represents — and is — the malformed organ. 

Several researchers, e. g, E. Meyer, E. Hinman & A. A. Kutz- 
MAN, A. Dean & G. Pack and L. J. Lindstrom suggest that 
tumours showing different stages of maturity may have arisen 
in different ways and during different periods of embryonal 
development. 

G. A. McCurdy holds the view that the toxic substances ab- 
sorbed from the blood of the mother during pregnancy and the 
chronic nephritis caused by them in the foetus are tumour- 
producing properties. 

The author's personal opinion is that the origin of the tumour 
is not to be sought in the AYolffian body as it should in that case 
.above all be localized to the organs into which the remaining part 
of that body is transformed. Consequently it should appear in 
the male in the epididymis and in the female in the epoophoron. 
If further the Wolffian duct has the alleged capacity of trans- 
ferring tumour elements, they ought also to be foimd in the duc- 
tus deferens and the vesicula seminalis in the male and in the 
paroophoron as well as between the leaves of the ligamentum latum 
on either side of the uterus and vagina in the female. In reality 
mixed tumours are, however, extremely rare in these localities. 
On the other hand they do occur in the testicles. A. K. Klossner 
has, for example, demonstrated in all the numerous testicular 
tumours studied by him alien ( “ortsfremde") cell types, thus 
proving their mixed character. Therefore, as it seems improbable 
that Wilms’ tumours are mesonephrogenous, the only remaining 
possibility is that they originate in the region of the metanephros 
proper. 

Conclusion. 

The present investigation shows clearly how late — not always 
the fault of their families — the patients suffering from this kind 
of tumour come under hospital care and consequently how tragic 
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is their fate. And yet if the operation is performed while the tu- 
mour is still small, it has great chances of being radical as the tu- 
mour emits metastases so very seldom and late and also is late in 
breaking through the renal capsule. Consequently the prognosis 
depends decisively on an early diagnosis, and all physicians who 
have the treatment of children, and especially pediatricians, 
should therefore remember the existence of this disease. The tu- 
mour may certainly be felt already when quite small if only it is 
kept in mind when palpating the stomach and if at the same time 
the hypogastriums are examined carefully enough. All cases re- 
sembling haematuria or splenomegalia as well as unaccountable 
anaemias defying treatment and even cases of emaciation should 
be sent for examination to a hospital offering facilities for uro- 
graphy. 


Summary. 

The investigation is of 18 cases of children from two months 
to eight years of age, 10 of whom were boys and 8 girls. 

The first symptoms were mostly of a general nature: listless- 
ness, anorexia and loss of weight, anaemia and a slight fever. In 
two cases the initial symptoms included haematuria, which also 
appeared later in three cases. The tumour was discovered on ad- 
mission in 17 patients, in 9 of whom it had been observed already 
at home. The period elapsing between the first appearance of the 
symptoms and the diagnosis was from 1 day to 10 months, the 
average being 4 months. It was longest in the cases whose first 
symptoms were of a general nature. Wrong diagnosis or failure 
to discover the tumour occurred once in four patients, twice like- 
wise in four, three times in one and four times (twice spleno- 
megalia !) also in one patient. The time lost in this way was from 
21 days to 10 months. 

The tumour with its adhesive kidney remnants was removed 
transperitoneally in 5 patients and retroperitoneally in 13. The 
author favours the former method as it allows the ligaturing of 
the V. renalis and, when necessary, the emptying of it before 
mobilizing the tumour proper, thus preventing the wandering of 
the tumour thrombi which may be found in it. 9 patients received 
postoperative roentgen treatment (in 2 of the cases only after re- 
currence had taken place) but nevertheless they all died of re- 
currences. 2 of them died immediately on operation, 1 succumbed 
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to late complications following it, 1 died of diarrhoea (due to too 
powerful roentgen treatment?), 9 of recurrences 1 to Qi/a months 
after operation, 1 of cachexia from recurrences and metastases 
after ten months and 1 of metastases of the lung one year and 
four months following the operation. 4 patients are still living, 
3 of them have as yet passed the IV 2 year limit but 1 has al- 
ready been taken ill with recurrence. 

The tumours included both the nodulous and solid as well 'as 
the smooth and pasty variety. Histologically they were of widely 
different types, ranging from the most primitive sarcomatous 
forms to such as comprise adenomatous glomerulus elements. It 
is not possible on the basis of the present series to determine 
clinically any difference in malignity between the various tj^pes. 
The so-called capsule should apparently be regarded as a layer 
of renal tissue having sclerosed into connective tissue owing to 
the pressure of the slowly growing tumours. Around the rapidly 
growing tj’pes, which are mostly of a sarcomatous nature, it has 
either no time to develop at all or else only defectively. 


Ziisammenfassung. 

Die Untersuchung umfasst 18 Kinder im Alter von zwei Mona- 
ten bis acht Jahren, darunter 10 Knaben und 8 Madchen. 

Die ersten Symptome sind vorwiegend allgemeiner Katur: 
Schlaffheit, Appetitlosigkeit und Gewichtsabnahme, Amamie und 
geringes Pieber. Bei zwei Ballen kam unter den Initialsymptomen 
auch Hamaturie vor, die bei drei weiteren Ballen spater auftrat. 
In 17 Fallen wurde der Tumor schon bei der Aufnahme entdeckt, 
und in 9 derselben war er schon zu Hause beobachtet worden. Die 
zwischen dem Auftreten der ersten Symptome und der Diagnose 
verlaufende Zeitspanne betrug 1 Tag bis 10 Monate, durch- 
schnittlich 4 Monate. Am langsten war sie in denjenigen Fallen, 
deren erste Symptome allgemeiner FTatur waren. Dass eine falsche 
Diagnose gestellt oder der Tumor nicht entdeckt wurde, kam bei 
vier Kranken einmal vor, bei gleichfalls vier zweimal, bei einem 
dreimal und bei einem viermal (zAveimal Splenomegalie!). Die 
hierdurch verlorene Zeit schwankte von 21 Tagen bis zu 10 Mo- 
naten. 

Der Tumor und die ihm anhaftenden Nierenreste wurden bei 5 
Kranken transperitoneal und bei 13 Kranken retroperitoneal ent- 
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fernt, Verf. ziehit die erstere Methode vor, da sie die Unterbindunf^ 
der V. renalis ermogliclit und, wenn notig, die Entleerimg der- 
selben ehe der Tumor selbst abgelost wird, wodurcli man das 
Wandern der in ibr mancbmal vorbandenen Tumortbromben 
verbindert. 9 Kbanke bekamen postoperative Eontgenbeliandlunn- 
(bei zweien derselben erst nacbdem ein Riiclrfa'll aufgetreten var). 
dock starben sie immerbin alle an Rezidiven. 2 von ibnen starbeu 
sogleicb bei der Operation, 1 ging an Spatkomplikationen nacb der 
Operation zugrunde, 1 starb an Durcbfall (durcb allzu Icraftigc 
Rontgenbebandlung bedingt?), 9 an Rezidiven 1 — 9 ^. Monatc 
nacb der Operation, 1 nacb zebn Monaten an Kacbexie infolge 
von Riickfallen und Metastasen und 1 an Lungenmetastasen ein 
Jabr und vier Monate nacb der Operation. 4 Kranke sind nocb 
am Leben, 3 derselben baben die P/ajnbregrenze uberscbritten, 
der vierte bat scbon Rezidiv bekommen. 

Die Tumoren zeigten sowobl die loiotige und solide als aucb die 
glatte und teigige Scbmankungsform. Histologiscb 'vraren sie von 
weit verscbiedenen Typen, von den allerprimitivsten sarkomatosen 
Formen bis zu solcben, die adenomatose Glomeruluselemente um- 
fassen. An Hand der bisber vorliegenden Serien ist es nicbt mog- 
licb, einen Malignitatsunterscbied der verscbiedenen Typen kli- 
niscb festzustellen. Die sogenannte Kapsel ist offenbar als eine 
Scbicbt von Hierengewebe aufzufassen, dass durcb den Druck dcs 
langsam vracbsenden Tumors zu Bindegewebe sklerosiert vordcn 
ist. Um die scbnell wacbsenden Typen, die zumeist sarkomatoser 
Natur sind, bat sie nicbt Zeit, zur Entvdcklung zu kommen, oclcr 
gescbiebt dies mir in liickenbafter Weise. 


R6siimd. 

Les recbercbes ont porte sm* 18 enfants de deux mois a buit 
ans, dont 10 etaient des gar 5 ons et 8 des filles. 

Les premiers symptomes etaient generaux, le plus souvent: 
indifference, anorexic, perte de poids, anemic et legere ficvre. 
Dans deux cas ils comprenaient des bematuries, lesquellos ap- 
parinent plus tard dans trois autrcs cas aussi. La tumeur fut 
constatee lors de Tbospitalisation cbez 17 malades, sur 9 dcs- 
quels on Tavait deja observee a la maison. Le temps 6coule depuis 
Tapparition des premiers symptomes jusqu’ii Tetablissenient du 
diagnostic varia entre 1 jour et 10 mois, sa dur^e moyenne etant 
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de 4 iRois. Les delais etaient les plus longs dans les cas ou les 
symptomes initiaux avaient eu un caractere general. Chez quatre 
malades il arriva une fois qu'on posat un diagnostic faux ou 
ne sut pas decouvrir la tumeur; la meme erreur fut conimise deux 
fois chez quatre sujets, trois fois chez un autre, et quatre fois 
chez un dernier (ou Ton crut a deux reprises a une splenomegalie!). 
he temps perdu de la sorte alia de 21 jours a 10 mois. 

La tumeur, avec les restes du rein' qui y adheraient, fut enlevee 
par voie transperitoneale chez 6 malades, et retroperitoneale chez 
les autres 13. La faveur de rauteur .va au premier precede, qui 
permet de lier la veine renale et, si necessaire, de la purger avant 
de mohiliser la tumeur elle-meme, afin de prevenir le deplacc- 
ment des thrombus tumoraux qui peuvent exister dans sa lumiere. 
Neuf malades furent soumis a un traitementpostoperatoireparles 
Kayons Eoentgen (dans deux cas il ne fut institue qu’apres I’ap- 
parition d’une recidive), neamnoins ils mouriu'ent tous d’un re- 
tour du mal. Deux decederent immediatement apres roperation, 
uu succomba a des complications consecutiyes tardives, un a une 
diarrhee (attribuable a un traitement trop violent par les Kayons 
X?), neuf a des rd.cidives de 1 a OVs mois apres 1 'intervention, un 
a la cachexie due a la recidive et a des metastases au bout de dix 
mois, et un a des metastases pulmonaires un an et quatre mois 
apres rop&ation. Quatre malades vivent encore, trois ont de- 
passe jusquhei le cap des 18 mois, le quatrieme a deja eu 
recidive. 

Les tumeurs comprenaient aussi bien la variete nodulaire et 
solide que la variete lisse et molle. Histologiquement elles etaient 
de types extremement differents, allant des formes sarcomateuses 
les plus simples jusqu^a celles qui comprenaient des elements 
glomerulaires adenomateux. 11 n’est pas possible de se baser sur la 
serie presentee pour etablir cliniquement une difference quelcon- 
que de malignite entre les divers types. Il scmble que la capsule, 
ainsi qu’on Tappelle, doive etre consideree comme une couche 
de tissu renal qui s'est sclerosee jusqu’a devenir du tissu con- 
jonctif sous Leffet de la pression des tumeurs croissant lentement. 
Autour de celles qui poussent rapidement, et qui sont generale- 
Tnent de nature sarcomateuse, la capsule ou bien n’a pas le temps 
de se developper du tout, ou bien ne le fait que d'une fa 9 ou tres 
incomplete. 
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